SEM CONDUCTOR DEVI CE, AND MANUFACTURI NG METHOD THERECF BACKGROUND OF THE

| NVENTI ON Field of the Invention The present invention generally relates to
a sem conductor device including a circuit 5 constituted by thin-film
transistors (referred to as a "TFT" hereinafter), and a manufacturing
nmet hod thereof. Mrre specifically, the present invention is directed to
such an apparatus typically known as a liquid crystal display apparatus
(nanely, |i§EMIGONMRECTORIDE/TCE, ADVedUBATIHERINIG e EARIDBI BldERE Cin

el ectroni c appliance which nounts thereon such a liquid crystal display or
the Iike as a conmponent, and is further directed to a manufacturing 10

nmet hod thereof. It should be understood that a term "sem conductor device"
implies all of such appar&ASKGROURND eHsTHEdMABENTHYNuUSi ng semi conduct or
characteristics, and thus, all of electrooptical apparatus, sem conductor
devi ces, and el ectronic appliances correspond to sem conductor devices in
t he specifi CatIOQ of the present invention. 15 Description of Related Art
Very rece q§c>5 s HuEioR attention has been paid to such a technique
capable of cqonstituting a thin- flbn1tran5|stor (TFT), while enploying a
sem conduct or tiRTesENL FHVGPPHP(SRIN@@ Y FhEeRra Sﬁalwdélém@dawt‘-ﬁ i lingg sranic

hundr e n C nmed on a s bst ate an_ipsulating surface.
Thi n- f %Smcgz‘ﬁﬁé‘ﬁéﬂﬁ' é‘”h%“\'iﬁaag?t?rﬁf ISR 35 ﬂ{at” nffgbang ﬁl"&"fg{qudéW%es
ch as ICs Iec tical at arti.c Jar there are stron
dermands PE‘E&% ‘ﬁofdd%?“o%?‘ffﬁég@}) he H@?Wt@ﬁwﬁ IS igred &0 S mmérm ’
el enent s di spl a a. nvention uid crystal
di spl ay d§§W%gFg§?%w ﬁ%ﬁ%hg Hlﬂ%ﬁapg?Q%Yévpgﬁﬂgrgpdéﬂvlgﬁﬁi§"ﬁf HHB4@tISI0n
:jmages Caﬂmrﬁ%tgngt&' ﬂ'l%dﬁkel ?ng%lbnggba% d& troz%g bl %?anmat rh{uﬁ} by Rznts th lfltlc(gn Cr 1 al
i spl ay deV|ces are usua ,as co pass type qU|d

crystal ﬁH'chstQ]%{%ﬁ%ﬁ? hﬁ@ a?ﬁéﬁ{g @&rdﬁﬂ it YL dﬁg&gd % Xﬁ%%ufzﬂkﬁx%ay

devi ce, ce arran ’namarlx orm are drlve

di spl gy pﬁkﬁﬁﬁd&ﬂéﬁifrnEd on a di splay screen. Mre specifically, S|nce a
voltage is applied between a sel ected pixel electrode and a counter

It should be understood that a term "semiconductor device" implies all of such
apparatus, or devices operable by using semiconductor characteristics, and thus, all of
electrooptical apparatus, semiconductor devices, and electronic appliances correspond to

semiconductor devices in the specification of the present invention.

15 Description of Related Art
Very recently, a specific attention has been paid to such a technique capable of
constituting a thin-film transistor (TFT), while employing a semiconductor thin film
{thickness thereof being several nm to several hundreds nm) which is formed on a substrate -
having an insulating surface. Thin-film transistors are widely utilized in various electronic
20  devices such as ICs and electrooptical apparatus. In particular, there are strong demands
to rapidly develop these thin-film transistors as switching elements of image display -
apparatus.
Conventionally, liquid crystal display devices are known as image display apparatus.

Since high precision images can be obtained, large numbers of active matrix type liquid
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5 el ectrode corresponding to this selected pixel electrode, liquid crystal

| ayers arranged between the selected pixel electrode and the counter

el ectrode are optically nodul ated, so that this optical nodul ati on may be
recogni zed as a display pattern by a viewer. Wile such active matrix type
liquid crystal display devices are widely used in various fields, strong
demands are requested for enlarging display screen sizes, and for realizing

high 10 preegsesi dishlnhd@iicapes Likdly ehiplsjeansd (Qﬁmp:ﬁ‘&fjwhil*nl%hsﬁ% bgfel iy el

the sane tinme, inprovenents in productivity and also | ow cost are strongly

required. SudAHREVEes T NRNH Ok bped@ et denglelispldyRicone, asesikelfedRles
present invention, it becones possible to provide a sem conductor device

capabl e of areakedimgmhow foomelrc dORSY ARlSpEIY, pag¥ais Whrhled ¢ dilsphavcredd SOEEEN
is enlarged, and also to provide a nethod of manufacturing such a

seni conductspecifichdlyj siece hrvohagoiscampied b tweeanesdspet pixel cldrerolovi@dtd emuntar

di spl ay device such as a liquid crystal display device is featured by that
a surfade efecarodeworrespandimg w ithis sefeceedppixel elpardderiquid cprsad dsged abyinvay
of a plating process operation so as to | ower a resistance value of this 20
source wi r bRgvaerythe satpaed pietdesredangd thaeowttet tlectpidesire poritalonmodwlated, so
manufactured at a step different froma step for manufacturing a source
wiring |in&hafthis opticgbmedylation maeheirepognized as hdisplayipatierotes vifwea. t er mi nal

portion of thisg, display device may be processed by a platin process
operation so aWiils %Ué@aerévea}nﬁaﬁﬁ b hawd et deplar dotictare mgeiﬂusqdllayndem ce

accordi ng h done asagct ‘8’5]; t he p(eéfnt in\/_enti 0{1, while a w r'%?ng 25 |line
before bei §'§|Séf988 FRapdyave s tad farg niaseng ditelanegresn dresqnd facalizing hight e
electrode, a surface of this.wiring |ine nmay he preferably processed by a
pl at i nggpr Brc?é’sgéorbgévﬁ‘ﬁp?gﬂfres"cfﬁ%‘g“c‘? af“élquﬁ[‘trﬁgabégﬂr éd tﬁf FETRE U EnpIRY eents
material fil] ich s priocessed by a platin rocess operation, it is

pr ef er abl emtfgo?o\gﬂnﬁ“(’)lg asrtigﬂsoao%cio& ?%ISt@F‘Eﬁ]rﬁ%@feﬁg a | ower resistance val ue
than that of the gate electrode. As a result, the source wiring line of the
pi xel portion may 5 beconme such a wiring line having a | ow resistance

val ue, because of the plati n?UFMm§ OIQEﬁEa]l[N@ﬁ%IT’?O?@m conduct or devi ce
[ I SC inthe

havi ng t he bel ow nmenti oned structure is 0S€

In accordance with one aspect of the present invention, it becomes possible to provide

a semiconductor device capable of realizing low power consumption, even while a display
I5 screen is enlarged,"and also to provide a method of manufacturing such a semiconductor
device.

In accordance with one aspect of the invention, a display device such as a lquid
crystal display device is featured by that a surface of a source wiring line of a pixel portion
is processed by way of a plating process operation so as to lower a resistance value of this

20 source wiring line. The source wiring line of the pixel portion may be manufactured at a
step different from a step for manufacturing a source wiring line of a drive circuit portion.
Further, electrodes of a terminal portion of this display device may be processed by a plating
process operation so as to reduce a resistance value thereof.

In the display device according to one aspect of the present invention, while a wiring

25 line before being plated is formed by using the same material as that of a gate electrode, a

?




specification of the present invention: That is, the sem conductor device
equi pped with a TFT containing a sem conductor |ayer fornmed on an
i nsul ating surface, an insulating film 210 formed on the sem conduct or

layer, and a gate electrode fornmed on the insulating film conprising: a

pi xel portion equipped with a first n-channel type TFT having a source
wiring line, the surface of which-is covered by a material film having a
| ower resi suReeofdliywirngrling may be puiterphlytneresicdy oplatineplte wicsdionodels
whil e surrounding the wring |ine nmade of the 15 sane material as that of
the gate el@dprpdbe seurae Mmngline ufs aseirrpdtmavhishas eracsurd by erideinepegesf
both a second n-channel &%ﬁg TFT gnd p-changg} the TFT; and a term nal
portion, tHPCEHFIRdRISIIC h G smesvered 2pyatgn ilay @P“%PI%WW@WPW@“&CW6MEr
resi stance KaIuF ggr a resistivizé% than that of the ate. | ectrode, while
sur r oundi ng"PR&EMASH e AR GlaCHRECnRdE Tty HY SONFRS RPN O! Hi RKghPOsFOR Hgy
gate electrode. In the abo%e- scribed seni conductor, device structure, the
above- dedcrFbRHeTHER A RIS e AJOY HES NG Bl ehawef |‘§‘ép Htsab 17§ 4t
| east one material mainly containing Cu, A, Au, Ag, or an alloy of these
el ements. APSHU4" seni conduct or “devi ce, according to anot her aspect of the

pr esent invent iPQ Qemic%gdhcsto]; 89&1‘3@ glgvitr)ux t%u Goglo‘%v—s %Wu%g&@' lSJ[(f'LPI.ILIItg xesv [ ig qC)b%gqhQR(e. d
with a TFT confaining a sem conductor Tayer f'ormed on an 1 nsu éilng

surf ace, a3l I AOnE HILLORTESN HDR i, SEMEAPENAIRS: dBYRleq AR 07k

el ectrode rmed on the insulatin m~ conprisin

equi pped Wﬁﬁemiéafrﬁﬁo B5GARBARLC LY By le%tI?lgﬁgh o &ﬂstﬁﬂﬂ{gpﬁirfﬁicé,idﬁgnkﬁlﬂﬁng mitlﬁh

is processed by a plating process opera rive circuit equi pped w

a circuid ¢aneld Y& tRdsQhicBRIG B BSEORAdNY ShaRN k¥ BSrmcFdn @Rd ii@ulndbanne!
type TFT; and 5 a termnal portion which s processed by a plating process

oper ation. chbpki@gabove-described sem conductor device structure, both a
surface of the termnal portion and a surface of the source wiring |line of

the pixel port q@ixe@pértiRVRfushelyvich & fisd nfdHafnel type TFT having a source wiring line,
the surface of which is covered by a material film having a lower resistance value (or
resistivity) than that of the g:ate electrode, while surrounding the wiring line made of the
15 same material as that of the gate electrode;
a drive circuit equipped with a circuit constructed of both a second n-channel type
TFT and a p-channel type TFT; and
a terminal portion, the surface of which is covered by a material film having a lower
resistance value (or a resistivity) than that of the gate electrode, while surrounding the
20 wiring line made of the same material as that of the gate electrode.
In the above-described semiconductor device structure, the above-described material
film having the low resistance value contains at least one material mainly containing Cu,
Al, Ay, Ag, or an alloy of these elements.
Also, a semiconductor device, according to another aspect of the present invention,
25 is featured by such a semiconductor device equipped with a TFT containing a
semiconductor layer formed on an insulating surface, an insulating film formed on the

semiconductor layer, and a gate clectrode formed on the insulating film, comprising:
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made of a material which mainly contains Cu, A, An, Ag, or an alloy of
these el enents. Al so, in the above-expl ai ned sem conduct or devi ce
structure, both the terminal 10 portion and the source wiring line of the
pi xel portion are separately, or sinultaneously processed by the plating
process operation. The plating-processed source wiring line corresponds to
such a plating-processed wiring line which is nmade of the sane nmaterial as
that of the gat®Pigtlgriensquinpebwithidingl achmng tnweEEEdagoyrceutdcnering line
formed by . pf a p_r_itﬂ i ng, process operation, and further, corresponds to
such a w r},\‘?%‘c NLhBFOREE BY a Plasingrproasss ppspEemince val ue than that of the
gate electrode.. Al so, in the abo_ve- expl ai ned sem conduct or device
structure, a OMOSTE PG CHERPeravitle 8 fEE K GOBHTURFC@ AP higconé nsdvond! type
n- channel t TET a th - nel, type TFT. Also, in the
above-descr’?l@ga“gé'rﬁ'ngﬂmfgﬂpﬁcﬂgﬁia@éi structure, the first n-channel type
TFT has gate el ectrode,. and .a channel form regi on which is overl apped
with theégat e a‘% mé’lné'gfl)?%lgg,wm SPTECRRT W%Pfg‘%ﬁg PEPAPHACT M i ng region is
identical to aywth of the,qgate .electrode. ‘Alternatively, in the ,
wbove: descr | bed Bt haber bRt iEad EpERT i Rt Bpunta Gt e rminpd
TFT has a gate,£ i taper.portion channel formn egj.pn
which 1s olerTanhar ihe PRt g BeLPAR BEY bRy Ta RN o RrEar iRl En
is first

[ tiall j . Al n thi th
n channel (s FEr AUThetch e SRR CRERL AR Al b o Bt Pl

havi ng three chapnel 'tii@rdyoggegcﬁlgitrﬁﬁssen i &ﬁiuci& HMC&T_E#M&BF% : ogfx I}%g rerminal

sem conduct or device structure, e n-channel type rrve

ci rcuitigin bk FHOhiRe [t I AL e Lonmn
i recuitig mﬁbudﬂﬁaﬂi ﬁ%%&é@%‘ir‘ir@ﬂﬁn@ﬁfét%g? gel e%nl%‘? &lpggq ghg?rﬁmﬂﬁ;ﬂa{xyé? M ng

4 region which is overlapped wth t ctrode;

regi on whi gibceSedait iRl bMtinQ\fﬁbée@P%gra%hh the pg,ﬁttir?g«ﬁl_lo%@ats@tﬂ)ggurcél \§19i’n<qi find he
above- expl ai ned sem conductor device structure, 1npurity concentratién 1in

an inpuri t yort@pbads @f suche flasiapRbsskd Mridd Ind ¥het@fis BRde W HRY ARt mh@2s 18
range of 't x 10" 5 to | x 10t$/cnB, and a region having a concentration

gradi ent i thacohithd pad.clodudide! avles the phaddepobarabodres Mhag HLEGEOBy vy of a
i ncreased, and al so, inpurity concentration is increased. Furthernore, in
order to optmiing plreeshpemtdes and hadhaeobeapdidt ar suddw eringtlintdChaigs a lower
15 resistance value than that of the gate electrode..
Also, in the above-explained semiconductor device structure, a CMOS circuit may be
constituted by employing the second n-channel type TFT and the p-channel type TFT.
Also, in the above-described semiconductor device structure, the first n-channel type
TFT has a gate electrode, and a channel forming region which is overlapped with the gate
20  electrode, while a width of the channel forming region is identical to a width of the gate
electrode. Alternatively, in the above-described semiconductor device structure, the first
n-channel type TFT has a gate electrode having a taper portion, a channel forming region
which is overlapped with the gate electrode, and an impurity region which is partially
overlapped with the gate electrode. In this case, this first n-channel type TFT may be
25 preferably made of a triple gate structure having three channel-forming regions.
Also, in the above-explained semiconductor device structure, the n-channel eype TFT

of the drive circuit includes a gate electrode having a taper portion, a channel forming
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a seni conduct or devi ce nmanuf acturing nethod, according to another aspect of
the present invention, is featured by such a nethod for manufacturing a
sem conductor device provided 10 with a drive circuit, a pixel portion, and
a termnal portion on an insulating surface, conprising: a step for

form ng a sem conductor |ayer on the insulating surface; a step for formng
a first insulating filmon said sem conductor |ayer; a step for formng a
first gat ﬂ:gﬂirﬁ@hfcﬂdﬁwe@la?ﬁé&f ORI YA dae b REIOHnE e iRAXE! +RALT BRI iﬂﬂqtiaﬁr\?’ an
el ectrode of the termnal portion on the first insulating flﬁm a s}ep Tor
addi ng anohmthi:@w@i @reite dapalle of applying an n-type into the

sem conduct or [ ayer, while the first gate electrode is used as a nask, so
as to form anARotiniRBe affdwestxplaBAL ichic6RBIceRt dedics k@R kAL, ufh iy REntNE i st
gate electrode so as to forma taper portion; 20 a step for adding an

i mpuri ty ielemepureapabiogsOhe ARPhYAAGyRTTFTiXRENLHLOUA LB h 8RRL of PQriON

of the first gate electrode into the sem conductor |layer so as to forman n
type Secworid 10Mar’ tandraggion hagingbepnteioradd dgdian: i Puaided. 8l GBAte Gapabl e
of applying a p-type through the taper portion of the first gate el ectrode
into the themwheondUotoinglragien isiacaasddy ahd atsoaingpuiritpeondniabptid fnyrdzegi.on; a
step for performng a plating process operation with respect to both a
surface of t Hertheompoe innding dbiaie tef alidve-desacdledpantdoaduanddericastfaeeref
the termnal portion; 5 a step for formng a second insulating filmwhich
covers batshmi¢rmdyigtarale vige mamgfidumengmethidude apioxdihe poatdtber @pektidfiehd gremmal
portion; and a step for formng both a gate wiring Iine and a source wring
line of timendianyis festprediby sudm mhdhosldeomanifsuiriarinngnicohductdr dddo: pravided
sem conduct or device manufacturing method, according to another aspect of
the pesdfth prié Fiserit i & phehpartiah pypdsy dhrmainpeppaenf o areinstlatingsurfaca
sem conductor.  device provided with a drive circuit, a pixel portion, and a
t er mi nal “PBPEPFEE on an i nsul ating

a step for forming a semiconductor layer on the insulating surface;

a step for forming a first insulating film on said semiconductor layer;

a step for forming a first gate electrode, a source wirin:g line ot the pixel portion, and

15 an electrode of the terminal portion on the first insulating film;

a step for adding an impurity element capable of applying an n-type into the
semiconductor layer, while the first gate electrode is used as a mask, so as to form an n type
first impurity region;

a step for etching the first gate electrode so as to form a taper portion;

20 a step for adding an impurity element capable of applying an n-type through the taper
portion of the first gate electrode into the semiconductor layer so as to form an n type
second impurity region;

a step for adding an impurity element capable of applying a p-type through the taper
portion of the first gate electrode into the semiconductor layer so as to form a p type

25  impurity region;

a step for performing a plating process operation with respect 1o bhoth a surface of the

source wiring line of the pixel portion and a surface of the terminal portion;
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surface, conprising: a step for formng a sem conductor |ayer on the

insul ating surface; 10 a step for formng a first insulating filmon said
sem conductor layer; a step for formng a first gate el ectrode, a source
wiring line of the pixel portion, and an electrode of the term nal portion
on the first insulating film a step for adding an inpurity el enent capable
of applying an n-type into the sem conductor |layer, while the first gate
el ectrode is usedpas fardgk.se@MdasstiQuAORINA RRicA HYRE boddhhihStc e WIRMS il Yot
region; a step for etching the first gate electrode so as to forma taper
portion; atlstgpclierieddhdghanriniipbtyoglarent capable of applying an
n-type through the taper portion of the first gate electrode into the

sem conduct or 4 aypfordormmet-oclf eEMcARrmetlypand 986ard WiflEfiht W ARANAR cidird
step for adding an inpurity el ement capable of applying a p-type through

t he taper ompdrdiconndfinstheinkifiiat gate el ectrode into the seni conductor |ayer
so as to forma p type inpurity region; a step for executing a plating

pr ocess5 oper atAbg, aderticoebpestdeyncmsuffacenpmette, saurdag whndhor dpoe
the pixel portion; 25 a step for performng a plating process operation

Wi th respdee prescat suwehgios. sffeathed heswinnamegord foomarafstepnd arsefodornidogoa
second insulating filmwhich covers both the source wiring line of 6 the
pi xel por tdeyireprovidedwithpririvacirpeit.tai xg! partdbraasd @ peringmal pormimen otrsulatigat e
Wi ring Iinef{and a source wiring line of the drive circuit on the second

i nsul at i ngUFRFECOMPTIEIE: above- descri bed seni conduct or device structure,
both the above-described 5 source wiring Iine of the pixel portion and
termnal port RSFPAPE M astraeadesforlmtioyn ty insdetnasuriacerial film mainly
cont ailg}i ng Cu, A, An, Ag, gr_ an alloy of these elenents. Also, in the
above-Ekpl ai nad PRI KGRI Bt ipsvacwedilmyen sidsenyeondus oyl lavstng proocess

a step for forming a first gate electrode, a source wiring line of the pixel portion. and
an electrode of the terminal portion on the first insulating filim; |
a step for adding an impurity element capable of applying an n-type into the
semiconductor layer, while the first gate electrode is used as a mask, :;;0 as to form an n type
15 first impurity region;
a step for etching the first gate electrode so as to form a taper portion;
astép for adding an impurity element capable of applying an n-type through the taper
portion of the first gate electrode into the semiconductor layer so as to form an n type
second impurity region;

20 a step for adding an impurity element capable of applying a p-type through the taper
portion of the first gate electrode into the semiconductor layer so as to form a p type
-impuriry region;

a step for executing a plating process operation with respect to a surface of the source
wiring line of the pixel portion;

25 a step tor performing a plating process operation with respect o a surface of the
terminal portion;

astep for forming a sccond insulating film which covers both the source wiring line of

O




operation step, the source wiring |ines of the pixel portion are connected
to each other by wusing a wiring line so as to becone the sane potential.
This connected wiring line for the 10 equi-potential purpose nay he cut out
by laser light after the plating process operation has been carried out,
or may be cut out in conjunction with the substrate at the sanme tine after
the plating process operation has.been carried out. Al so, in accordance

wi th the prlespintl porvientandnhe thenidilipoetich;raawdi t may be formed by enpl oyi ng
an NMOS circuit constructed of all of n-channel type TFTs, and the TFT of
the 15 pixel powpifonformingdicab ahatd wirmedirenntihescsaravisingdine aif ehbyrienpkapi ng
an n-channel type TFT. When an NMOS circuit is formed by conbining

n- channel btypbe MEPadwintubtgadim.ot her, there are two cases. That is, as
shown in Fig. 23A, such an NMOS ci rcwt is formed by conbining enhancerrent
type TFTs wit hiretlshalotivates¢uibdd schgcomhertoredtvia asame; BEVOBte 20 deuiibed
hereinafter), whereas as indicated in Fig. 23B, such an NMOS circuit is
fornmed By S%ﬁfbwmnﬂdmmfé’mamlemmn ayperminl ppttonardepneticosed ppemplying
(wll he referred to as an "EDMOS' circuit hereinafter). To manufacture
both an en prefriad %\émﬁnﬁmﬁataam@e&teﬁ oftut Hgeormrmalicy of thefiestl¢meisshabl e
manner, either such | ement, (preferably phqsphorus) bel o g to Goup -
25 XV of the peFPotii e akpY & op aaﬁétbh@fw@ﬁé%ﬁgew(lﬁr S 9(3&@?15%@&9@@% ng
to Goup Xl 1| of the erlodlctab rr(% ‘gﬁerl y added to, a

seni conductRSF2WRAT SRP cORSPIICEEENG IEFFa bf p“H}P R} aregprRrcted I cash qtherdych
n t he casge that, a dri,ve

di spl . |
Cirourt ) STREEf Sy Hat s Wioke ¢ B pdimuely T CHISREN Yyt
Covent 19 R post I 85lnok uh? bOFhr i oh R igSiacts A BaRbt Bt SRV ELba o
n Lhe casg ol loala 0 8 0 2SO A ARRALALUA, Lo LRLORSLAS

Ther ef or e ere1s nb

delc o gmsiang ot punmn ovae seigmn 2o o ot o sl havi o
present inventARy, indldolddhPe Widhhe present invention, the drive circuit may be formed by
employing an NMOS circuit constructed of all of n-channel type TFTs, and the Ti:zT of the
15 pixel portion may also be formed on the same substrate by employing an n-channel type
TFT.

When an NMOS circuit is formed by combining n—channél type TFTs with each
other, there are two cases. That is, as shown in Fig. 23A, such an NMOS circuit is formed
by combining enhancement type TFT's with each other (will be referred to as an "EEMOS"

20 circuit hereinafter), whereas as indicated in Fig. 23B, such an NMOS circuit is formed by
combining an enhancement type TFT with a depletion type TFT (will be referred to as an
"EDMQOS" circuit hereinafter).

To manufacture both ;1; enhancement type TFT and a depletion type TFT in a

distinguishable manner, either such an element (preferably phosphorus) belonging to Group
25 XV of the periodic table or another element (preferably boron) belonging to Group XIII of

the periodic table may be properly added to a semiconductor which constitutes a channel

forming region.



transistors that constitute a gate driver circuit and a source driver
circuit over the display substrate can be made of NMOS circuits (i.e.
N-channel thin filmtransistors) as well as all 10 thin filmtransistors in
t he pixel portion being N-channel thin filmtransistors. It is possible to
use an externally connected IC chip in addition to these NMOS circuits,
especially as a part or a whole of the source driver circuit. A
sem conduct or Adspi esuthwi displthephelovwsviient displed ashiuahait.en idse disschasedrivn
the specification of the present invention: That is, the sem conductor
devi ce equtippatispmirddy sush TRNMOIR @iquimgad: fendloomdypoil Flayemstmededwon
an insulating surface, an insulating filmformed on the sem conductor
| ayer, andtherepitivlasgessharotetion fdBncitdues. iThowtvari thy iftdmive idongfths ipngena
pi xel portion equipped with a first n-channel type TFT having a source
Wi ring |indventine nay betomeoparppiletyictfeciovemethepgpse that aisalayfirkaohavdindaa
| ower resistance value than_that 20 of the gate electrode, while
sur r oundi nPRAFRIUGESS latgesizae Thaeréorst thepris sqmsohlgmasitapoysr egnsumpsiontingither e
el ectrode; ﬂ‘;i ve circuit equipped with a circuit constructed of both a
second n-cfh;ﬁ stor Ype m@r#ﬁeriml% T MTES SFTeeh SRR eF attﬂcséwm*?a\aﬂa adagge diinka
portion, the surface.of which is, Eovered bé a&riraéeri al film havi{l]ﬁ a | gwer
25 resi st alCeEVaf e IThaTF FHICCoYith PRI &BIE A LBEETSHRT M eBHPPotihHI R Ihe
wiring li ne mage 35 t he .sane 0mat((jer.i al .as. t hat of t)h‘f.\%ate el ectrt&ge_ :]jn
the above- A¥SEIPBI2 P EBIE AR Er Taui UL ARG A G e TTHET SBOVE Oesrichwdpy
mat eri al | haying i esi st.anc esi sti.vity) value contagjns,Cu,
A A ag oA A T NS R B IR S R T Rt R bl
accor.difRg 3 f NLesent i tien...0.s. featured by such
o sem omdith ARPLAEN BRGE Ehe Bisf o rRR SRR LA PRy Py SR Rt Bl
| ayer for J i face: A0 i . 11t Ne .
B8 RArdr R Ry g L A6 1 ARiGA? th @feld WUsmufcaftgfecQ%ég%%plmd

sem conduct orr [ayer, e electro ornmed on the insulati
conpri si Ngsar@oPt ¥BbldFché e ddbpRed: it h a first n-channel type TFT having

a source wring line
A semiconductor device having the below-mentioned structure is disclosed in the
specification of the present invention: That is, the semiconductor device equipped with a
15 TFT containing a semiconductor layer formed on an insulating surface, an insulating film
formed on the semiconductor layer, and a gate electrode formed on the insulating film,
comprising:
a pixel portion equipped with a first n-channel type TFT having a source wiring line,
the surface of which is covered by a material film having a lower resistance value than that
20 of the garte electrode, while surrounding the wiring line made of the same marterial as that
of the gate electrode;
a drive circuit equipped with a circuit constructed of both a second n-channel type
TFT and a third n-channel type TFT; and
a terminal portion, the surface of which is covered by a martedal film having a lower
25 resistance value than that of the gate electrode, while surrounding the wiring line made of

* the same material as that of the gate electrode.

[n the above-described semiconductor device structure, the above-described material
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which is processed by a plating process operation; a drive circuit equipped
with a circuit constructed of both a second n-channel type 10 TFT and a
third n-channel type TFT; and a term nal portion which is processed by a

pl ati ng process operation. In the above-descri bed sem conductor device
structure, both a surface of the terminal portion and a surface of the
source wiring line of the pixel portion are covered by a thin film mde of
a material filthikayingathel lpwewsistanns (@uistivly) valye dgyaios Can Ad] Aoy Aef ot heséoy of
el enents. 15 Also, in each of the above-expl ai ned sem conduct or device

st ruct ur es thes6tAERERIS. t er ni nal portion and the source wiring line of the

pi xel portion are separately, or sinultaneously processed by the plating
process oper at { 61 aTHBIGINduFRgdpries essadingggreetwrmsmgt bl e worne spamdent o
such a plating-praocessed, wiring line whjch is obtajned at the sanme step as
that of th& SEHETH B¢t tuhea sminpadicon deriser eappped vetls e Eohdueteinivevi ce
structure, the plating pr cesaed source wring line corresponds tg such a
platingjpr33%§§§@“%PY%W I (TR d Rt an drsulating Brage wadsHiting flswkrmedsinsthnce
value (or a resi3tivi%¥%_th n thaﬁ of(%&g qg%e electrode.ﬂﬁlso, the wiring
line made STUFRABIVECRRYEr *RA0iSAY Fdradsiermisden shameulapag (il omprisig: of
the gate electgogg n%% be forged in.such.,a nnerT%ﬂqt after a film has
been f or ned by-gr‘rﬁ} RYMG HHEPS wéﬂlﬂ HEF PAGRBEHEES THAi O vaKLA TRV
patterned. er Lvely . this wiring |ine may he formed by way of the
printing ngﬁk%ﬁ?Baﬁﬁﬁggﬁz%éh??mP¥Fﬁ%f?§“¥%Pned by executing the printing

method, a tot af anuiberoLo RS LIS BEFEMNERT. o3 Mhsfh o LD saancRIc e

sem conduct or device stru es, either an circult “or

CirCUiﬁOiSTF?QﬂEﬂlQﬂuﬁﬂﬁhgﬁ&ﬂQgggﬁFge d n-channel type TFT and the third

n- channel type TFT. Also, In f e above-descri bed sem conduct or

devi ce struct ; : . b o0 e el ectrode,
and a channelq%%fﬁﬁ%g%?gg?iﬁhaﬁf%ﬂ&?§£§€é¥Fé%%gﬁIlgfﬁﬁé?ﬁggggte el ectrode,

while a wi dt h jafthé Rieovehdnngbed ehR RAuERYULHCE SrbdGRL hGRla sPafe ¥ AL Born@fialt he
gate el ectrode.
portion and a surface of the source wiring line of the pixel porrion are covered by a thin film
made of a material which mainly contains Cu, Al, Au, Ag, or an alloy of these elements.
15 Also, in each of the above-explained semiconductor device structures, both the
terminal portion and the source wiring line of the pixel portion are separately, or
simultaneously processed by the plating process operation.
The plating-processed source wiring line corresponds to such a plating-processed
wiring line which is obtained at the same step as that of the gate electrode.
20 Also, in the respective semiconductor device structure, the plating-processed source
wiring line corresponds to such a plating-processed wiring line made of a material having
a lower resistance value (or a resistivity) than that of the gate electrode. Also, the wiring
line made of the material having the lower resistance value than that of the gate electrode
may be formed in such a manner that after a film has been formed by employing the
25 sputtering method, this sputtered film is patterned. Alternatively, this wiring line may be

formed by way of the printing method. When the wiring line is formed by executing the

printing method, a total number of masks may be reduced.
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Al so, in the above-described sem conductor device structure, the first
n-channel type TFT owns a gate el ectrode having a taper portion, a channel
form ng region which is 10 overlapped with the gate el ectrode, and an
inmpurity region which is partially overlapped wth the gate el ectrode.

Al so, in each of above-expl ai ned sem conduct or device structures, the
n-channel type TFT of the drive circuit includes a gate el ectrode having a
taper porti on, /s Hugisd of e sntgondusgeioh vigsiseicigcpvishe applddMd tirctieogat e
el ectrode, _an inpuristy region which is partially 15 overl apped with the
gate el ect ﬁ%&@%l%{“ prpEngd Peemplogingrihe secopder-iemnghyy i aVel and elee chird n-
channel-forgin )regLﬁgﬁ. Al so, in the above-expl ai ned sem conductor device
structure, © Wﬁg4FHV' tentration in an inpurity region of the n-channe
type TFT is defiined withinp at |east a,ragnge of x 101i to 1 x 1018/cn8B,
and a region héb@nﬁléa@bﬂ gﬁ%?%%?d”“ﬁ#&ﬁﬁ@ﬂ?“? UEBHt HIVHE P TURHE S tBRdEsT Rom
20 the channel form region is increased,,and alsq, inpurity

concent oat Hmch BRI ofE g S5t HaS 33T bRt BrEtis iRt bh isseyrlapped

structures, . flrst n-chanpel t ET na eferably owy a.plurality of
channel - o P g et el Ul BBl B DR G Neftil Fo et T

di scl osed iy, ification of the present invention: the sem conductor
devi ce equ?%b%gﬁﬁfgggg&#tT containing a 25 sem conductor |ayer formed on

an insul ating AHBI iAkhe a%&é&?%ﬂi@n@&@%ﬁ&iﬂﬁ%{&ﬁe 1 &?%étplﬁfl I%‘n%@g%t%ﬁﬁ%&rﬁeg veg

| ayer, and a gate electro e insulatin

term nal porti Qs thalee@lg:tr{xlﬁe ll%ﬁ&iaa{apgﬁégﬂﬁﬁ, glfcﬂ';\ﬁingpﬁkﬁlixﬁp C%E(ﬁ'lg\ ga(ihgis

material film 10 having a [ower reésis e value than that

el ectrqde, owﬂiat)ge@ WEthQWR RO (80 d £ bﬁ&?amﬁi@_uﬁ%%gﬁfn &Hﬁhﬁéa{ﬁéﬂﬁ% OLL AR

that of the gate electrode. This material filmh&ving the |ow fesistance
val ue is |wikeihd bas cldalodef the material of the gate electrode. A
sem conduct or device having another structure is disclosed in the

speci fi cati on Albo, iResdherfBbeaestplhinv e finhiedndddier deitcs BEuLEOFhe-de¥hsithel type
equi pped with a TFT containing a sem conductor |ayer fornmed on an

i nsul at i nglsliof deelrivariicos ihditddg ghid diedrardetdving o diper petib arttuahefolniyer |
and a gate el ectrode fornmed on the insulating film conprising:
region which is overlapped with the gate electrode, and an impurity region which is partially
15  overlapped with the gate electrode. Also, this first n-channel type TFT may have three
channel-forming regions.
Also, in the above-explained semiconductor device structure, impurity concentration
in an impurity region of the n-channel type TFT i$ defined within at least a range of 1 x 10"
to 1 x 10**/cm’, and a region having a concentration gradient is contained. A distance from
20 the channel forming region is increased, and also, impurity concentration is increased.
Also, in each of the semiconductor device structures, the first n-channel type TFT
may preferably own a plurality of channel-forming regions.
A semiconductor device having another structure isu;l—isclosed in the specification of
the present invention: the semiconducror device equipped with a TFT containing a
25 semiconductor layer formed on an insulating surface, an insulating film formed on the

semiconductor layer, and a gate electrode formed on the insulating film, comprising:

a terminal portion, at least the partial surface of which is covered by a material tilm
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a termnal portion, at |east the partial surface of which is covered by a
material film having a | ower resistance value (or a resistivity) than that
of the gate electrode, while 10 surrounding the el ectrode made of the sane
material as that of the gate electrode; a wiring line which is covered by a
material filmhaving a | ower resistance value than that of the gate

el ectrode, while surrounding the wiring |ine nmade of the sane material as
that of thehdyieadpeet Festeancalue fhant et ab olve cexpilaitneld, s canduadion: the
devi ce str;gture the wiring line 15 corresponds to a source wiring line.
Al 'so, the <3#RtEkdNR{ON thevineemdusiolassbat ofithe grse elespedt i Tiss omseml fiby hbeing
either a transm ssion tyﬁ)e liquid crystal nodule or a reflection type
liquid cryStalowdgeRiirance iy Képtgrban thatgifdbe magerghohihe taneclabovde. descr i bed
sem conduct or device structyres, a sem conductor device manufacturing

met hod, accor di‘h§CPERABTRETC Hephating pnether pregustis Jipgosaviarhi specifi@tion of
featured. by,such a nethod for nanufg}(;furi ng a sem conductor device provided
with a dti VBE RIFHET 1 IDVenanny; dite sgmisivuctadeyiqceraipegd gt f oRF breoawaining a

i nsul ating surface onprising:. a step for faorm ng a sem conductor | ayer
on the i nsﬁ?%lﬁoﬁ'é“g'i?fﬁﬁgé;d)ﬁn‘ﬁg% af"o‘r"s‘?laF‘ﬂg AGTECf ?P§'E‘S‘$EH§H4 gﬁ‘i‘ herrad am she
said semc ctar layer. 25 a step for formmn first gate el ectrode, a
source W r?ﬁ‘g%ﬁ(ﬁnﬁé‘?%’ ¥€fyﬁ5* aﬁ?%‘é@fatbb‘?ﬁr@#ﬁFoé?llad Ogﬁﬁél”?éb‘ qt“é’gg‘tl‘i‘?f CYRBIEBE M nal
portion on the_fjrst i | ating. fi a.step for adding an inpurity el gnent
capabl e of appﬁfkﬁg&gkgﬁg¥®p%t@%t6h?h%”“$iP@%ﬁf%&ﬁﬂ%b?gPVTEQQ A R e
first gate Gt ol S . S0 .a form n.n_rype fijrst,

i npurity rgglil%ﬁ ;J gq@tre%m%{(ﬁ)ﬁ&e? ilH?Agp f% ﬁébl?r’lwr@? tézgr% él%erl A d&é‘yggcggd‘t’o“ Pids m

a taperjopokik&difs SREPLQ5JA0iI0gr @R sh@?%%{éx?lﬂ; g{{ﬁ“&f tﬁ@p'?tl?:lc?cc?%)d%ppl ying

an n-hype through the taper 5 portion gate _é'l ectrode into the
sem conduct or } a)€ho BRe ARichQs E(We'f@:@& kYR8 ﬁﬁﬁ@lg{?igﬂ'arﬁp\y%ﬂolle%i%{aﬁgéa e it ep

for perfornming a plating process operation w th respect surface
of the that of the gate electrode, while surrounding the wiring line made of the same material as
that of the gate electrode.
Also, in the above-explained semiconductor device structure, the wiring line
15 corresponds to a source wiring line.
Also, the semiconductor device described in the respective cases may be either a
transmission type liquid crystal module or a reflection type liquid crystal module.
Furthermore, in order to obtain the above-described semiconductor device structures,
a semiconductor device manufacturing method, according to another aspect of the present
20 invention, is featured by such a method for manufacturing a semiconductor device provided
with a drive circuit, a pixel portion, and a terminal portion on an insulating surface,
comprising:
a step for forming a semiconductor layer on the insulating surface;
a step for forming a first insulating film on said semiconductor layer;
25 a step for forming a first gate electrode, a source wiring line of the pixel portion, and

an electrode of the terminal portion on the first insularing film;

a step for adding an impurity element capable of applying an n-type into the
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source wiring line of the pixel portion and a surface of the term nal
portion; a step for formng a second insulating filmwhich covers both the
source wiring line of 10 the pixel portion and the term nal portion; and a
step for formng both a gate wiring line and a source wiring line of the
drive circuit on the second insulating film Al so, a sem conductor device
manuf act uri ng. met hod, according to another aspect of the present

i nvent i on, s4micpREqiPR@YEY While Bhafinegtiodlet opdaamefbstuniskgsansse i momd uetior
15 devi ce Provided wWith-a drive circuit, a pixel portion, and a term nal
portion on"'BANAYUIYAEEAY: surface, conprising: a step for forming a

sem conductor | ayer. on the jnsulating surface, a step for formng a first
insul ating fil# ”Hf%‘aﬁtﬂh@éﬁh%g‘ﬁﬂﬁé%@ Feqryle o ag [ FER § BWPCF BPTRIORY a fir st

gate electrode, a source wiring line of the pixel portion, and 20 an
oleotrode of thice Baime ABIPPIEH Jemeneaprble of Rpipanp RgPe Fifpugh giedppeior
adding an inmpurity,element capabl.e. of applyin n n-type into the

sem conduckBHoRRfdhe Wﬁgaéeleﬁéupfi?é?tog ’es%ﬂ‘(égl‘ﬁ%ﬁ’é lpger s g tadomm pRJK tYREo
as to foquan @1$¥pe f;gsj inmpurity region; a step for etching the first
gate el ect¥ode! LBPHLYIES P8y m a taper portion; 25 a step for adding an

inpurity ele le of applying an n-type through the taper ortion
of "the Tirst gates A BPulne aXendo B Peshieral it FEpdd pRephingn
type secqpg, er(pﬁ’irn'atl%ero?ghgBixeﬂ%or@ioﬁta?ﬁ aLs%?fagé(glef‘F\te'tglgn%aplla ALiRg process
operation with respect to a“surface of the sourcé V\nrlng(hne of the pixel

portion; a stef:fnt: RRAAQY Mdi8nd ir&llxﬁgingg%r?ggﬁﬁ éo‘%&el&?ﬂlgﬂg S(‘éﬂg%(gﬁ'gf%ﬁﬁ&tofc Y

a surface of the termnal portion; r formn

insu!aujnqhgbbggpﬁhﬁﬂlﬁgyﬁﬁgfggggleQKQQHﬁ&e wiring line of - the pixel
portion and the term nal portion; and a step for formng both a gate wring
line and a sowrse® ok fdrtng bBgh Pkack RErifE liME€akd k S8hrke wiring line of the drive circuir
on the second insulating film.
Also, a semiconductor device manufacturing method, according to another aspect of
the present invention, is featured by such a method for manufacturing a semiconductor
15  device provided with a drive circuit, a pixel portion, and a terminal portion on an insulating
surface, comprising:
a step for forming a semiconductor layer on the insulating surface;
a step for forming a first insulating film on said semiconductor layer;
a step for forming a first gate electrode, a source wiring line of the pixel portion, and
20 an electrode of the terminal portion on the first insulating film;
a step for adding an impurity element capable of applying an n-type into the
semiconductor layer, while the 'ﬁrst gate electrode is used as a mask, so as to form an n type
first impurity region; | o
a step for etching the first gate electrode so as to form a taper portion;
25 ~ astep for adding an impurity element capable of applying an n-type through the taper

“portion of the first gate electrode into the semiconductor layer so as to form an n type

second impurity region;
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on the second insulating film_ Also, in each of the above-explai ned

sem conduct or devi ce manufacturing nethod, 10 both the source wiring |ine
of the pixel portion and the term nal portion are made of such a material
mai nly containing Cu, A, Au, Ag, or an alloy of these elenents. Also, in
the above-expl ai ned sem conductor device manufacturing nmethod, at the

pl ati ng process opfratlon step, the source wiring |lines of the pi xel
portion are coﬁﬁ@@t@Hﬂﬁéuné%éﬁh@PH@P“byﬂﬁéﬁHgWﬁt%WPPHQJHPNe“ﬁdlaﬁfbb“béé©ne
t he sane potent Ehls connected wiring 15 line for the equi-potenti al

pur pose nmay’Hes 8?06 Fﬂﬁytﬂﬁgﬁ?ndlght (CI)-Iaser etc.) after the plating
process operation h S been carried out, or be cu& out in conjunction

Wi th the  subsf Pk X PR KEMENS NATRE BIOFEF oPR UPat iTRgepb de 4 sa;f'éﬁ:%pf bl
has been carrleq ut.. Al so, in accordance with another aspect of the
present inygﬁPP%dx”Pﬁgtead of the re- channel type TFT, all of the circuits
may be f.ornmed on

Vor e speci f1 cat e (i Dape pr i runerE iR SR Pes R Vo e e DR DS

circuits d X Gi it ov I t he substrate can be P-channe
type TFTs. ﬁ%::ﬁ@h%%ﬁ X% Hﬁhﬁ&ﬁ?%%ﬁlgk?%baﬁnother structure is disclosed in

the specifi Caté?ﬂ% ‘1"{)] foh{}&tl, o‘%ﬁ%'?‘rtut \OM&'&tlfn%'}mdm%grdeﬁt mhpgmé%r ﬁt& @H\'?'g&%mt

devi ce eCIUI ppe cont & nin a sem conduct or or rre

i nsul ati ng,sykf 8%en F@ﬁu&ﬂﬁﬂhﬂhﬂ”g fllntforned on the 25 senlconductor
| ayer, and a gate e ectrode formed on the insulating film conprising: a

pi xel portion gpygi ﬁp@ﬂh%ﬂtht abtf,uer étptﬂn&h%n@&ndaé&er tIFI;thﬁthc@rﬁt@%&ﬁod
wiring line, the surface of is covered by a material filmHRaving a

| ower nesi béne syalcH evitiRadiné haﬂmt plitt Ef)rdd?fﬁmﬁiatﬂq@ eheeh! gsteiond hfdde of such
surrounding the wiring line made of the same material as that of the gate

el ectr ode; a sadédial enGihlyGentaigidi R, Wl A gaoar slitht ofabestdueted. of both a
second p-channel type TFT and a third p- “channel type THI; and 5 a term nal

portion, the sAilsbazerief abuviahplasnaioeatiashduyra demiceriahufhéduminigavémgdaal dwer
resi stance value than that of the gate el ectrode while surrounding the
Wi ring | i ngdaungpraztss dpeextkamneepraliesduate eising hiaes dftht pxebporiosl @etomdered to
each other by using a wiring line 5o as to become the same potential. This connected wiring
15 line for the equi-potential purpose may be cut out by laser light (CO,-laser etc.) after the
plating process operation has been carried out, or may be cut out in conjunction with the
substrate at the same time after the plating process operation has been carried out.
Also, in accordance with another aspect of the present invention, instead of the n-
channel type TFT, all of the circuits may be formed on the same substrate by employing p-
20 channel type TFTs. More specifically, all thin film transistors that constitute driver circuits
and an active matrix circuit over the substrate can be P-channel type TFTs.
A semiconductor device having another structure is disclosed in the specification of
the present invention: That isi, the semiconductor device equipped with a TFT containing
a semiconductor layer formed on an insulating surface, an insulating film formed on the
25 semiconductor layer, and a gate electrode formed on the insulating film, comprising:
a pixel portion equipped with a first p-channel type TET having a source wiring line,

the surface of which is covered by a material film having a lower resistance value than that
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Al so, a sem conductor device, according to another aspect of the present
invention, 1is featured by such a sem conductor device equi pped with a TFT
containing a 10 sem conductor |ayer fornmed on an insulating surface, an
insulating filmfornmed on the sem conductor |ayer, and a gate el ectrode
formed on the insulating film conprising: a pixel portion equipped wth a
first p-channel type TFT having a-source wiring line which is processed by
a pl ating pfdwegsc ébétfa‘ﬂ‘l’uoﬁ}i1€eﬁuﬂfﬁiﬂvéifﬁith€miltiﬂ%g'm madd olilersamedpatetilas that
constructed of both a second p-channel type 15 TFT and a third p-channel
type TFT; aﬁd“%&ﬁéﬁWFﬁﬁﬁﬁportion which is processed by a plating process
operation. In the case Ihat,tﬁi above-descri bed q-cﬂannel type TFTs are
enpl oyed, eit hga ¥R CUEEVOBY PP D DHFTGAT EINEREC exlrd Y¥hP§U%BHQ%F‘ﬂPéHEBV
enpl oyi ng t he second p- chan type TFT and the third p-channel type
TFT. 20 Algg&h¥H£aHPégB‘”mPﬂ@éMWiﬂﬁ i%“ﬁot specifically linmited to the
structures of TFTs,. but an 'Qve&se‘ qﬂ er. té@%d FT structure nagobg )
enpl oyed. Al so? "H8GH RREHP T aHfP%yéﬁv 1y eppgied by & magengt Winghaag A Jow oy
filmhaving a crystal structure, but also,a sem condugtor,film havin

aror phous. PRI a s X Ty it <RrBoHR eQuRsu R o b Mediindd &
nanufacturh&gm%qgha§ngggﬁgpgyﬂﬁgﬁugggi&gae25 conprising: a source wiring
Il ine which'is plating-processed by enp?oylhg a material having a |ow

resi stance val ( ' a . EErf MNiu B2 .al:l,oy
of these eIené%?é%¥Bgﬁ$quggpgﬁﬂ?ﬁ38%%%“@%355@?“%%ﬂ%£g?&@kI%%%?f%ﬁ?ﬂgb&

storage c agaﬁé-eattlg{?ﬂ a0 d?&h %t%&]%'&?ﬁgggértmp Uelric@Nequibp&h Qv'elglg V;\ﬁeﬂﬂpt &fhchiRdle o

since only t ape’ of the pixe tion I's 1ncrease en the display

screen ;8 Z&liso Rl @698 er INRLE drSal ‘?m*ﬁ?aﬁgmgt Qlﬁﬁl:@,t & hﬂﬁlatﬁﬁ& &Himf tiolhﬁllgd Qh @Ry

portions other than the pixel portion. |In other words, e neta il mmay

he pl ati NgsenRESRARSSAP ¥ndPR ghite:|SHIE Fomhdd Y iRSulRfing Al Rlox§JrisReF i on.
5 Referring nowto Fig. 33, a description will be nmade of a method for

plating such a pixel Fdribhleduppkd weth 4 BLt pRUBAERIMHd THTIHaRhg Stwelbceawitini g
line pattern is formed on a substrate. A plating-process el ectrode 4805
cor r espondiwh@ghti paste sk @ b aqsarifOpropess bpéemting;

a drive circuir equipped with a circuit constructed of both a second p-channel type

15 TFT and a third p-channel type TFT; and

a terminal portion which is processed by a plating process operation.

In the case that the above-described p-channel type TFTs are employed, eitheran
EEMOS circuit or an EDMOS circuit is constituted by employing both the second p-
channel type TFT and the third p-channel type TFT.

20 Also, the present invention is not specifically limited to the structures of TF1s, butan
inverse stagger type TFT structure may be employed. Also, as an activation layer of a TFT,
not only a semiconductor film having a crystlal structure, bur also a semiconductor film
having an amorphous structure ma§ be employed.

The present invention is featured by manufacturing such a semiconductor device

25 comprising: a source wiring line which is plating-processed by employing a material having
a low resistance value (typically known as Cu, Ag, Au, Cr, Fe, Ni, Pr, or alloy ot these

elements); a TFT of an inverse stagger typs pixel portion; a storage capacitor; and a

14




|

a plating process operation is nounted on this wiring pattern. Botha
termnal portion 4808 connected to a drive circuit provided on the gate
wiring line side, and al so another term nal 10 4809 connected to a drive
circuit provided on the source wiring line side are formed on this wring
pattern. As indicated in Fig. 33, such a pattern which will constitute the
source wring line 4802 is fornmed on this wiring line pattern. Since the
portion towshiinhl pdreonetialshofilil o hered! dbesints ol phet dhaps otitke pitdl ipdgridi ne
4802 of the pixel portiaon 4803, such a pattern which will constitute the
sour ce Wi rimgedsidehics thotlisplpeectesiz¢ 8 chhegdde thvraal nopordl omladichd nlbalifim
connected to the drive circuit provided on the source wiring |line side.
Not e, ref epraogponiomepeier 4801rhk pict poewna lgather wordsndpenhavel, fil4804y baplgliass
substrate; 4806 and 4807, substrate cut-out lines. Since the plating
process oppratison onty @arhyd sedrasutiriby lieapl dyd pigeltivirgomi ring 1ine pattern,
the netal filmcan be plated only on the source wiring line of the pixel
portiond As a Referrimmseyuedie 33 ey dasonipeinntwill bsonaskerpfsi mettiod fonphatgeduckuch
a sem conduct or_device capable of realizing | ow power consunption can be
manuf act ur dgtalAllgponlyrom ghe setne eviving tineneSusdpr stiring linh apiess dh fornmylepn jaon,
all the thin film transistors which constitute a driver circuit and all
the thin fubssratcant PATBEPBEGY Elgedods 4805 enmesporstipg Fopn sleeUrfdglfor performing
p- channel th]ién, filmtransistaors. Source. lines of the_pixel portli on. 254{85§ybe
formed of %RAEUBERIPEHAPETAROIHROYRTH oF tBistYiBREPYTeTRhBOH 2iamal PPHioR 4508 m
transistors. In this case, gate. aiines of the ‘Ri ﬁel‘ .porti og and ,pi xel . Al
el ect r odes- e PArEE BrribPexinsd anhe grtsyarng fResid PR FP PROGFE bR
thin fiém%g@nsi st ora. 15 Furthernore, ,in Egcor dance wi th another s[)ef:t_ of
the pr &8ent®GHVBRETSH T &AFTIVE tiratproxderd om s SRHEFS YRR Wikl “Eoledtet opdhy
driver circuit and all, the thin fi.l ransistors rqvided at. a phxel
por {1 on ar g REdB s Asarisal it T ares avereTo i TF SRR oums
pi xel portj t.he. quF I I f..fjhe
p- channel ‘Jt’ﬁ{&ﬁr[%%f‘}l%?%ngsﬁ gﬁgq(g tohrlg.%rﬁlr? eiplet%g%Zﬁn%%?lg%?)?tﬁ%lgloggﬁ]tcﬁgﬁ%ﬁlf tezfl
por tion ang,picxel:.eiaGhy bt 1Rr 4R B EpARNELBh AELAVEILHNN AR O
Pl i over THRDs BRe Tl A Rt e (R0 dT e p AR B SBOB Rk IR
which will constitute the source wiring line is not connected to the terminal portion which
15 is connected to the drive circuit provided on the source wiring line side. Note, reference
numeral 4801 indicates a gate wiring line; 4804, a glass substrate; 4806 and 4807, substrate
cut-out lines.
Since the plating process operation is carried out by employing this wiring line pattern,
the metal film can be plated only on the source wiring line of the pixel portion. As a
20 consequence, even when the screen size is enlarged, such a semiconductor device capable
of realizing low power consumption can be manufactured.
Also, in accordance with one aspect of the present invention, all the thin film
transistors which constitute a driver circuit and all the thin film transistors provided at a
pixel portion are made of p-channel thin film transistors. Source lines of the pixel portion
25 may be formed of the same layer as the gate electrode of the p-channel thin film cransistors.

In this case, gate lines of the pixel portion and pixel electrodes may be formed on a same

interlayer insulating film over the thin film transistors.
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Figs. 1A-1D are diagrans for representing a manufacturing step of an

Ai vf-LCD according to an enbodi nent of the present invention; 10 Figs.
2A-2D are diagrans for showi ng a manufacturing step of the AMLCD accordi ng
to the enbodi nent; Figs. 3A-3B are diagrans for indicating a nmanufacturing
step of the AMLCD according to the enbodinent; Fig. 4 is a diagramfor
showi ng an upper view of a pixel of the AMLCD, 15 Fig. 5 is a diagramfor
showi ng an upper vifewhstmaregi wetccotdanie want aemherRisgecte! jtlse prodéragnamtfor, all

i ndi cati ng\Fg sEpt ponal structure of an active matrix type liquid crystal

di spl ay deviheadhicilr giangistoss whichrswdiisne dsfver mecpr avbill thavlentilorrasisgers

e e R R A
Lo e P, Sl ke STue L RS, b LA el Cevice
R TR o N R E LR
LA LD e TG IR ARy SRR B BBl 0 L0 %

view of a pixel portion of the liquid crystal nodule; Figs. 13A-13C are
di agrams for showing a termnal portion of the liquid crystal 5 nodule;

Fig. 14 is a diagramfor Bhﬁg@ﬁ@%ﬁr}y@n Oih@@—gggqg Wﬂ@bﬁ of a bottom gate
[

type TFT; Fig. 15 is a diragram rcatin ectironal” view of a pixel
portion in accordance wth the present invention;

Figs. 1A-1D are diagrams for representing a manufacturing step of an AM-LCD
according to an embodiment of the present invention; _
10 Figs. 2A-2D are diagrams for showinga manufacturing step of the AM-LCDaccording
to the embodiment;
Figs. 3A-3B are diagrams for indicating a manufacturing step of the AM-LCD
according to the embodiment;
Fig. 4 is a diagram for showing an upper view of a pixel of the AM-LCD;
15 Fig. 5 is a diagram for showing an upper view of a pixel of the AM-LCD;
Fig. 6 is a diagram for indicating a sectional structure of an active matrix type liquid
crystal display device according to an embodiment of the present invention;
Figs. 7A-7B are diagrams for showing a terminal portion of the active matrix type
licquid crystal display device;
20 Figs. 8A-8C are diagrams for showing a terminal portion of the active matrix type
liquid crystal display device; |
Fig. 9 is a diagram for representing an outer view of a liquid crystal module according
to an embodiment of the present invention;
Fig. 10 is a diagram for showing an upper view of the liquid crystal module;

25 Figs. 1 LA-11B are diagrams for showing a sectional view ofa Pixcl portion of the liquid
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10 Fig. 16 is a diagramfor indicating a mask 146 of the bottom gate type
TFT;, Fig. 17 is a diagramfor showi ng an upper view of a pixel of the
bottom gate type TFT; Figs. 18A-18D are diagrans for representing a

manuf acturing step of an AMLCD according to another enbodi ment of the
present invention; 15 Figs. 19A-19C are diagrans for showi ng a

manuf acturing step of the AMLCD according to the enbodi nent; Figs.

20A- 20B ar ergidanadef or i ndicating a nanufacturing step of the AM LCD
according to the enbodiment; Fig. 21 is a diagramfor show ng an upper view
of a pixel of the |AMdGEEran?r Fh@ving 2 séichabiiiagoampixet patiow df ghalngwip petial
view of a pixel of the AMLCD, Figs. 23A-23B are diagrans for show ng a
structure aefodarde;NMOS circuit according to another enbodi nent of the
present invention; Figs. 24A-24B are diagrans for indicating a structure of
a shift regist Erf’baééﬁrlﬁ@gm diagaartot hershemagirnenniret poheompoeskatiguinl entiabn;
25 Fig. 25 is a sinplified diagramfor representing a condition of |aser

i rradi atd omodul gs. 26A-26C are diagrans for show ng an exanple of an

el ectroni c appliance according to another enbodi mrent of the present

i nvention; 17 Figgd4 paadipgBmafer dlusgaaredy shewingdircetimple aif kawphesat wie

electronic appliance according to another enbodi nent of the present

i nvention; I i"gs. 28A- 28C are diagrans for indicating a manufacturing step

of a transm ss seni ond ctor device |n which a source wiring |ine
is plated by eh‘ﬁr %/ dm@ﬁ’m e Fﬂf‘ﬂ%a SSCtt%‘aLlH‘eé’rf’Hd’dP‘Pf% Orélf)“t‘ﬂé“:ﬁ?r S

i nventi on; %\gﬁ% 9C are diagrams for indicating a manufacturing step
of a transhi SrPr‘f%?BEm@EH?E'onductor device in which the source wiri ng
ment

or osent® nvent FBALE ytbdfosiiaREi Byl fob BaBFRCH gt Phre ™
manuf act uri ng 151%? ?7 ?J a tdn]%rglr{iafnxs %o%hg Un upper view of a pixel of the bottom eate type
TFT;
Figs. 18A-18D are diagrams for representing a manutacturing step of an AM-LCD
according to another embodiment of the present invention;
15 Figs. 19A-19C are diagrams for showing a manufacturing step of the AM-LCD
according to the embodiment;
Figs. 20A-20B are diagrams for indicating a manufacturing step of the AM-LCD
according to the embodiment;
Fig. 21 is a diagram for showing an upper view of a pixel of the AM-LCD;
20 Fig. 22 is a diagram for showing an upper view of a pixel of the AM-LCD;
Figs. 23A-23B are diagrams for showing a structure of an NMOS circuit according to
another embodiment of the present invention;
Figs. 24A-24B are diagrams for indicating a structure.of a shift register according to
another embodiment of the present invention;
25 Fig. 25 is a simplified diagram for representing a condition of laser irradiarion;
Figs. 26A-26C are diagrams for showing an example of an electronic appliance

according to another embodiment of the present invention;
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10 type sem conductor device in which the source wiring line is plated by
enpl oying "Cu", according to the enbodi nent of the present invention;
Figs. 3 1A-3 dB are diagrans for indicating a nmanufacturing step of a
reflection type sem conductor device in which a source wiring line is

pl ated by enpl oying "Cu", according to another enbodi mrent of the present
invention; 15 Fig. 32 is a diagramfor show ng an upper view of a pixel
of the transmifssi ALY PR arsdimzomdiec toticadeg weex@gle @3hi slatnagagrhahor
representing a wiring Eattern containing the source wiring line of the
transmi ssiaseondypetosamitbondubedime ey e preeysinvedABAC are di agrans for
indicating a manufacturing step of a transm ssion type 20 sem conductor
devi ce in whi EfesalSdulidEearaidiigrming fopmdicaripe amea g e o5R ofg ramymissgrdsPeli ng
to an enbodi nent. of the present invention; Figs. 35A-35C are diagrans for

i ndi cat i ngeRicvadus e davichin whish oPurdseviripg Heeds$43ten by EppRYEEM-cormfgetbrg
device in which the sour wiring line is plated by enploying "Cu",
accordi5ng[?Gnﬁ@ﬂgﬁéﬂﬁﬁéﬁ?%@s@h’é‘vﬁ?‘é@ént i nvention; 25 Figs. 36A-36C are

di agrans for i_ndi [ a manufacturi,ng step of .the transm ssion. type
sem conduct or&:&’é‘vfﬁzlgﬁ:%ga r/‘}“ﬁseftoé’ﬁthcgé“‘%ﬁ VRYCHne st Iaaf_f:’é’dmbi?f‘%l type
enpl oyi ngs Cuo,ri gcc qun_ tlﬁﬁ e qnpog?l.r.reo'g O%}E}tlhab,r’es nyt ds Ue.nsltcl (qrrh;iné;s
Figs. 37ASEPECRHHECET Ggran ¥YrD HivdP Lt Mg e nif S F M e ptof s
transm ssion t sem conduct or _devi ce manufactured by a channel stop
node, accé?&“ihé%g%d‘g‘r?néﬁggb‘ni PRETR l%ﬁer‘(t&ﬁg' present invention; Figs. 38A-38C
are di agrans | a i:ng - ild @OS0T 8 $¥REHn 2
sem conduct or %%V?dggwga@gﬁr aC{:@E#Je}?j ﬁ{g?&# lﬁ%rggtnzg ﬁlﬁl E‘Ffatgp g‘p‘k{f@gﬁ m gﬁ“&@%?‘ﬁ%ﬁt 0

the embodient,;0fn fREPI&SE m\éﬁ%%%m@mmﬁmé is 1%-@&%@% fi;agrams
a han [} P O 1 sSe C(X

for show n ufacturing ste e transm 3sion type nduct or

devi ce MLl AGIHYEILO¥MbRAItdR Mfhe Sle@hcRERioRccording to the enmbodi ment
of the present i’nvention.

Figs. 31A-31B are diagrams for indicating a manufacturing step of a reflection type
semiconductor device in which a source wiring line is plated by employing "Cu", according

to another embodiment of the present invention;
15 Fig. 32 is a diagram for showing an upper view of a pixel of the transmission type
semiconductor device;

Fig. 33 is a diagram for representing a wiring pattern containing the source wiring line

. of the transmission type semiconductor device;
Figs. 34A-34C are diagrams for indicaring a manufacturing step of a transmission type
20 semiconductor device in which a source wiring line is plated by employing "Cu", according
: to an embodiment of the present invention;

Figs. 35A-35C are diagrams for indicating a manufacturing step of the transmission
type semiconductor device in which the source wiring line is plated by employing "Cu",
according to the embodiment of the present invention;

25 Figs. 36A-36C are diagrams for indicating a manufacturing step of the transmission
type semiconductor device in which the source wiring line is plated by employing "Cu”,

according to the embodiment of the present invention;
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10 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Vari ous enbodi nent
nodes of the present invention will now be described in detail.

[ Enbodi nent node 1] First, after an underlayer insulating film has been
manuf actured on a substrate, a 15 sem conductor |ayer having a desirable
shape is manufactured by way of a first photolithography step. Next, an
insulating film (containing gate insulating fil whi ch covers the

seni conduct or Figy 87 A 87¢ arenbiadraBoton irali¢dtingta nembeurive sicaybt lapnggsigebend
conductive layer are fornmed on the insulating filmin a stack |ayer,
manner . Thesuc@diekor deyse midnubistuied bpe chapred sEwmMmpne, fesprding 4o spgpguiment
phot ol i t hography step by performng a first etching process operation, so
that a gaﬂgféﬁ@éﬁﬁﬁﬁéwﬁﬁﬂ%mof both a first conductive |layer and a second

conductive | ayer, spurce wiring line of a pixel portion, and an el ectrode
of & term nal FipbiERotbtaiis HaEFHRHOT HOEREA REHEHEOE NS ORISR HES
with the present,invention, after t gate el ectrode has been firstly,
formed,” a GRNEPRAUCIHg IFYiRe W‘gnﬁﬁfgﬁ%’f%%r gtbe 5ﬁaﬁﬂd 1P | UZ{H é1§(é(?rdl%s uf atlhang
film Next, while a resist mask which has been manufactured in the second
photolithdﬁ?@ﬁh?egfgéte§“?§8f“ﬂﬁag?np ent condition, an inpurity el enent

(phosphorus %é% %%%?fggﬁzlxr% H?Jg{i?rgsg fIOY%gﬂgJig‘Qa H{%;/luh%?l?rl &%{ﬂ:ﬁqgﬂe Ergngnl?ﬁsion ype

sem conduct or VP I npuri regio I gh concentration)

is formed Ln.a lc%o'ra!ié\ggo ; nzﬁrh\f@&ﬂﬁ:rd' gwefgh: f%l{ltﬁog%)geﬁo%. DRSkdw eb Das

been manuf-acture y way e secon 0 phy step Is Kept under

present cqnditj; Qntg{&%gg&gnphgghﬂgn_process operation is carried out by
[

changi ng an etching condition, so that both a first conductive |ayer (first
wi dt h) having a taper portion, and also a second conductive |ayer (second
wi dth) are 10 manufactured. It should be noted that the first wdth is nmade

wi der {dan the sseopdi RDAYRSCRAMHGNCDE ITHE PREFEREE T EMRODUMENDS t he
first conductor layer and the second conductor |ayer nmay constitute a gate

el ectrode (first gate el ectrode) of an n-channel type TFT.
Various embodiment modes of the present invention will now be described in

detail.

[Embodiment mode 1]

First, after an underlayer insulating film has been manufactured on a substrate, 2
15 semiconductor layer having a desirable shape is manufactured by way of a first
photolithography step.

Next, an insulating film (containing gate insulating film) which covers the
semiconducter layer is formed. Both a first conductive layer and a second conductive layer
are formed on the insulating film in a stack layer manner. These stack layer films are

20 processed by way of a second photolithography step by performing a first etching process |
operation, so thét a gate electrode made of both a first conductive layer and a second
conductive layer, a source‘ wiring line of a pixel portion, and an electrode of a terminal
portion are formed. Itshould be noted thatin accordance with the present invention, atter

the gate electrode has been firstly formed, a gate wiring line is manufactured on an
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Subsequently, after the resist nmask has been renoved, while the
above-descri bed second conductive |ayer is enployed as a nask, the
inmpurity elenment capable of applying 15 the "n" type is added through the
taper portion of the first conductive |layer into the sem conductor | ayer.
In this case, while a channel formng region is fornmed bel ow the second
conductive layer, an inpurity region (low concentration) is fornmed bel ow
the first ineenguciky@rih@figh. i n such a manner that inpurity concentration is
gradual ly increased, while this inpurity region is separated fromthe

channel form ndexttegivhite  20rekRer @aflt ewhichhéat apem pastifentutal sial ek i uebyd
renoved in order to reduce an OFF-current of a TFT (thin-filmtransistor)

formed i n ghoeolpihogtaphekicpan kegniiylet peest @parmdidsd, iaannplirithecngat éplelspbdtmede
of the pixel portion nmay be renoved by performng a dry etching process
oper at i on esnlenpshiie bf apeindi i ‘ori tyrats sldadisd ths sovieohdppeds ther eam, n'agpe
indicated in Fig. 16. In particular, the taper portion may not be

sel ect ivelimpuenpregihn (high aaiceatredonnis forgsed ihbsciRligaBennhennthe t aper
portion is not selectively renoved, this taper portion is forned as a
triple gate covsttr whilkon résistonair whivht han berFeanufasturedely bay prether sispgd
reduced. Next, while a mask is formed so as to cover such a region that an
n- channel phypditdnparaphystes i lmpruadenprosyt epnditioni a YcpmobeGhingIgraphpeated, a
third doping process operation is carried out. In this third dOﬂing .
process opesAtiFeRut Bnchansing oy cehingsanditissy 6o shasdosh p drscondpsayedgyer 4limsg:
type is add to the sem conductor so as to forma "p" type i ri. regi on
(hi gh coﬁegﬁvr%ﬂ%y.tawrwg@aum F@‘,o % pqcepd (99ad P iaﬁ‘g‘p Brammhratdyagd to
the respective sem conductor |layers arg actjvated, a .plating process

bper ation AN Gt 1 opl s nesed it o Brs il riieafhe B 302l RS ORERRIL
metal filmagn a surface .of a source wiring line of a pixel portion and also
ot et al A g 38 G FaR sofibrORe e thieandiEed e Bhif o RRobH TadBraf ng
met hod cogresponds. to such a,nethod.b ieh a urre 1S .S ed

Uhr ough: a8t BESanatTEnt EQeAhons G0t e e ORI i B EE R by
the plating d ] a_ et fd i : 1 qce.
po 2 mot al -t o SBa<5helh A he TedlF Mk b ich -BLIER, SR PP ALIRESHOLTES

]E gre resi sEanRaa KalHe:d la%}ei;s RP¥H =4 6S § mREIHRAEDUEHPAERRAEAPRBIOS HPR)ify ed.

15 the "n" type is added through the taper portion of the first conductive layer into the
semiconductor layer. In this case, while a channel forming region is formed below the
second conductive layer, an impurity region (low concentration) is formed below the first
conductive layer in such a manner that impurity concentration is gradually increased, while

this impurity region is separated from the channel forming region.
20 ‘Thereafter, the taper portion is selectively removed in order to reduce an OFF-current
~ of a TFT (thin-film transistor) formed in the pixel portion. Only the taper portion of the
gate electrode of the pixel portion may be removed by performing a dry etching process
operation under such a condition that a mask is overlapped thereon, as indicated in Fig. 16.
In particular, the taper portion may not be selectively removed. Asindicated in Figs. 11A-
25 11B, when the taper portion is not selectively removed, this taper portion is formed as a

triple gate construction in order that an OFF-current may be preferably reduced.

Next, while a mask is formed so as to cover such a region that an n-channel type TFT
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i nstance, copper, silver, gold, chromum iron, nickel, platinum or alloys
of these netal materials. Since an electric resistance val ue of copper is
very low, this copper is an optinum 15 netal naterial as a netal filmused
to cover the surface of the source wiring line of the present invention.
As previously described, since the source wring line of the pixel portion
is covered by such a netal material having a | ow resistance val ue, even
when the af@amned by w{, Sf Pihxelphpeslich@ftaplsy e hehsedopihhpraaiesseipe poiohiiomrdah be
driven in sufficiently high speeds. Also, a filmthickness of a nmetal film
whi ch is fEnedhRyhpedbpnabnges dpkaiionga@iedy ci2temaghoben)prpptde binpdtingdy
controlling both current density and tine by an operator. In the present

i nvent i on,a ‘ptichhaismetiad of ithansdokorducor s surd ee a §"alypo imefidry edicqno(lagh  a
source wiring |ine. Subsequently, the formation of an interlayer insulating
filmis cabntadraisn). and al so the formation of a transparent conductive
filmis carried out. Next, the transparent conductive 25 filmis patterned
by way ©f a f Subtequptudy,oifieribgrimphyinstlemest addedgofibe fespegtive semiceptva@ge.
Next, a contact hole is formed by way of a fifth photqlithogr phy step. In
this caselayars wontucitedol Matihg pioces operatihadeleerrelhec plaping mey @@gﬁ é?f,“ﬂgﬁéf her
contact hole which is reached 21 to the gate,ele_tro&g,_a d anot her
contact habes whicem 4 metd ddnarn 2 girfage of 3 gPeEe WiFRAYNS P P”‘&PB‘“F’@P Aljgext :
a conductive filmis nade of a netal material havin | ow resi, st ance

val ue. An masplddnyaresurfice pf abeipeEeds of ﬁéﬂ@&f@

AR TR TESHEOU SOREWORS | ng
connect 5. €hai RBIceplby FHET BRE PRETBHRRG Fgneh dre Baek CGeher e
for e by ey o, 2T EIELELLAROC ORI 5 8 ) 1  BESERRE pMRIE L,
second - oL Ptens A (e S dRealFraa i B fhAELIfOR0Re the
o the i mbi £9° Fesbraee eht of EaPEy Aot B dhdbol iy tibgeyga kI
ol o1 or m e, EAE TS A R e R oo
(drainr e%aqgi)ials. Since an electric resistance value of copper is very low, this copper is an optimum
15 metal material as a metal film used to cover the surface of the source wiring line of the
present invention. As previously described, since the source wiriﬁg line of the pixel portion
is covered by such a metal material having a low resistance value, even when the area of
this pixel portion is increased, the pixel portion can be driven in sufficiently high speeds.
Also, a film thickness of a metal film which is formed by performing a plating method
20 may be properly set by controlling both current density and time by an operator,
In the present invention, suchia metal film formed on a surface is also referred to as
a source wiring line.
Subsequently, the formation of an interlayer insulating film is carried out, and also the
formation of a transparent conductive film is carried out. Next, the transparent conductive
25 film is patterned by way of a fourth photolithography step so as to form a pixel electrode.
Next, a contact hole is formed by way of a fifth photolithography step. In this case, a

contact hole which is reached to the impurity region, another contact hole which is reached

21



As previously expl ained, the el enent substrate provided with the pixel
portion and the drive circuit can be manufactured by executing the
photol i t hography steps six tines in total, 15 nanely by enpl oying six
sheets of masks. The pixel portion contains the pixel TFT (n channel TFT),
whereas the drive circuit contains the CMOS circuit. It should al so be
noted that this enbodi nent represents such an exanple of formng the

t ransni ssi o thepete dicspbdy addvinoeher Abh@tnhbli weigh iswhidhed soelhe @up@t @frivd line
having a high reflective characteristic is enployed as a pixel electrode,
a reflecti ometfppeedi spl ay devi ce may be manufactured. In 20 the case that a
reflection type display device is forned, since both a reflection el ectrode
and a gate w riNpgh hicpedumipetiémfionaddofatmethbmsanil hivieg 2 bw ekismaat value. An
substrate may be formed by enploying 5 sheets of masks. Also, in this
embodi nent , elpgiepde whicatenrecsctirages warifiohnedhe bottetwieng dumecendvicid igpudityne
of the pixel portion and the electrode of the termnal portion are

manuf act ar e@2n fon@chashen gadangeher alacaiodamhiel gonnesesdiegata olicentde agd, the
source wring line of the pixel portion and el ectrode of the term nal
portion nayTHRITER R K Sacheritemencdered Imoway pka sindepherblidogrindy stappumi thy

el enent has been added to the respective sem conductor |ayers, the

i nsul at i ng BTF{SHt NPy e@aaﬂrwwiééﬁe(ffgrrﬁwélygaﬂ@e@%wﬂc st hsde fosrmdd,

ety alenue aded o, e o apeeiL g Samepiiee e m b
ti d;th | eGt ft t 1 nal ti h f
Phi s i nsal &R PAERE HETeS BT BRI b PG Py St dp,
are m of Su R sl W MRine PR P b S PR TRy b erhe AR s Serlel
Cerial : y e o ;
Val e, - Then S BatiT e SNl AR | GERER LRGP R R AR R b e
of the ternm gl irRQt'H}JeP&sumfngqgﬁﬁthﬂﬁg?ﬁqwi&q g&gaﬁgréo nyhe above-

descri bed manner, are processSe y ap g process operation. Also, in

order to reduce\s@rdlotdf é!péﬁ]gém the 8@[;1@3&'&5&1’2&9 ?rcﬁz%érdﬁ (t)l‘é\él{eipf%%%ﬁﬁ)n%fndttng

pi xel portion may he forne y way o a printing ne I ment node
2] drive circuit can be manufactured by executing the photolithography steps six times in total,

15 namely by employing six sheets of masks. The pixel portion contains the pixel TFT (n-

channel TFT), whereas the drive circuit contains the CMOS circuit. It should also be

... noted thar this embodiment represents such an example of forming the transmission type

display device. Alternatively, while such a material having a high reflective characteristic

is employed as a pixel electrode, a reflection type display device may be manufactured. In

20  the case that a reflection type display device is formed, since both a reflection electrode and

a gate wiring line may be formed at the same time, an element substrate may be formed by
employing 5 sheets of masks.

Also, in this embodiment, when the gate electrode is formed, both the source wiring

line of the pixel portion and the electrode of the terminal portion are manufactured at the

25 same time. Alternatvely, these gate electrode, source wiring line of the pixel portion and

electrode of the terminal portion may be separately manufactured. For instance, after the

impurity element has been added to the respective semiconductor layers, the insulating film
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First, after an underlayer insulating filmhas been manufactured on a
substrate, a sem conductor |ayer having a desirable shape is manufactured
by way of a first 15 photolithography step. Next, an insulating film
(containing gate insulating filn which covers the sem conductor |ayer is
formed. Both a first conductive |ayer and a second conductive |ayer are
formed on the insulating filmin a stacked | ayer manner. These stacked

| ayer fil mgapabde obrptussiasshogatpalpcopdamapboisdmetgheimpwdyriphgntstépday the
performng a first etching process 20 operation, so that a gate el ectrode
made of bofHPECHY$MmicHIGETlpars myehe amiyardsavdhidthespasubeivibesayee winng
source wring lLine of a pixel_portion, and an el ectrode of a term na
portion ar &M 6f HEPix¢lposkany Be elstde ohehe Ermuetep@ancedicohanHac yrekant
invention, after the_ gate electrode has been firstly formed, a gate wiring
line is mail SEUHEE GR" ah e s [a3FePY FW@&%@WWK%OS%’ Wk, bl dhee

i st k which has. b f act in th nd hotqlith h
Cop | 5 Kepu b daron BEcHE! Hondres ol Cathes PR PogiBhitt Mo oL pHar adndik
A5 e R P, A R o

en, an r r gt a
Self'alrgng?nk§ﬁﬁﬂﬂﬁg'k%béﬁgt%hibun'gﬁstﬁﬁ mesk, whi ch nas been | rionand
manuf act ured by way of the second “phot dhi'thoghaphy™step I Rt PRt
present copgl Efeg‘[}?‘%@ o?eigg qgm?&%b'g@%hc%{, O\ﬁ%it%ﬁ lgaRf%r BlehnORan fa'g ur rillrnlt%g a%%)%tlz—?)s/ t

changi ng an etc condrtron, s i St conductive layér

wi dt h) havé{&grige# ﬁxﬁ%‘en‘?ﬁ?é ér?@gsﬁ%ﬁydé ﬁﬁngpg%%%’%&%}ﬂ%CAfsé{ﬁn'(ﬁ%ﬁf to.(raﬂ%:gg]g

wi dth) are nmanufacture en e first wdthis

wi der  than J 16, RGQME nVUsHE Bhe sRRE SHER AR & ':ﬁ&bi&?ﬂ%rﬁ@ﬂ%HytHétts‘%Q}’ b 08 of

{

. > H -
first conductor l|ayer and the second €onduct or ayer may constitute a gate
el ectrode { piiheihe dRliBo@®! ectrode) of an n-channel type TFT. 10 Subsequently,
after the resist mask has been renoved, while the above-described second
conductive layer is enployed as a nask, the inpurity el enent capabl e- of
applying the "n" type is added through the taper portion of the first
conduct i ve[Brayeliment mdds€] sem conductor layer. In this case, while a
channel formng region is formed bel ow t he _

First, after an underlayer insulating film has been manufactured on a substrate, a
semiconductor layer having a desirable shape is manufactured by way of a first

15 photolithography step.

Next, an insulating film (conrtaining gate insulating film) which covers the
semiconductor layer is formed. Both a first conductive layer and a second conductive layer
are formed on the insulating film in a stacked layer manner. These stacked layer films are
processed by way of a second photolithography step by performing a first etching process

20 operation, so that a gate electrode made of both a first conductive layer and a second
conductive layer, a source wiring line of a pixel portion, and an electrode of a terminal
portion are formed. Itshould be noted that in accordance with the present invention, after
the gate electrode has been firstly formed, a gate wiring line is manufactured on an
interlayer insulating film.

25 Next, while a resist mask which has been manufactured in the second

photolithography step is kepr under present condition, an impurity element (phosphorus
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second conductive layer, an inpurity region (low concentration) is forned
bel ow the first 15 conductive layer in such a manner that inpurity
concentration is gradually increased, while this inmpurity region is
separated fromthe channel form ng region. Thereafter, the taper portion is
sel ectively rermved in order to reduce an OFF-current of a TFT (thin-film
transistor) f Cltlln t he pixel portion. Only the taper portion of the
gate el ect r&d C%‘? haf 35 @P BBr i GRe ivedildpd to Ehpwaricayduseet apdrilagn. andny type
etching process 20 o e{ia.tl on under. such a condition that a mask is

over | apped "P'REPELIFH 11¢'}HF%‘EF853F1H“H520[“1€61 in g lfgdiepmenr aennehe t aper

portion may nothes ectlvelyr m}(‘?cijli'eAs indicated in F% A- 11 B,

when the taper p(3<II’tI €% oY BRied hgs P v ulagiped; Vbé"raYp‘dJrHLoﬂq@d
formed as € g.construction in order that an OFF-current may be
pr ef er abl y{i}’hQE ﬂ%g%ra%ﬁ%ﬁ%ﬁ Fydegrreent ﬁ%n‘fﬂ%’r’i Lo SHBHEPTaERTe P3P he

operati on (areer aroRt %‘iaﬁa W FbiRERRdREn éc‘?%faag&oﬁa?fl?sglsgﬁgf?{rgv%ﬁa% (s
retal 111 mang mﬁ@g%@ér BotH 660 Mool dch Bl G P ﬁgg{; %ﬁﬁﬁg

a nmetal filmon a surfa an’ e rodeo ater

met hod cor h?ﬂ%ﬁ%@éredz‘ﬁt sthgum&ied@ﬁl?ﬂge &Y Wtﬁ ﬂ d%%{aé'{ l{h% ‘If ?ecﬁgg va r d he

t hrough a water solution containing netal 1ons |ch W
ond'c oﬁ?ﬁcmr

plating neshdductaid elddbidde %oﬂﬁitaiedfﬂylﬂﬁb'fﬁstfc%%@ﬁgto‘i’ ef"aﬁ dsi%
a netal to be plated, any materials having re5|stan e va ues 1 ower

the resist a@@xemﬁ@ty@bcﬁhtetzheatalénz\é&zﬁ@%u ofd cRateJe) §Cid ;Q%aﬁﬁ%i [f\i Pl oyed,
for 5 inst ance, copper, silver, gO , ch rom um 1 ron, ni cke ti num or

al I oys 1of t hessubseg@ntlyater |t1@d SosisOInfGR 1AW &EQQEﬁletJ eshit ?f'ILCQb(YﬁJ HL%CHELJ
copper is very low, this copper is an optimum netal material as a netal

filmused tcoondvenduditreduydracemployédes sk eheiifmipngry él&ﬂeﬁ)ﬂ‘cﬂd&%lg &T@?%o
i nvention. As previously described, since the source wiring |ine of

pi xel - por tihen'n"i gpe oy edda Hyrosgichhca cadr glortieh esfichk havidigluabevayeeshit ance |
val ue, even when the area of 10 this pixel portion is increased, the pixel
portion cawnbeorghicvanlayer. sbif fhictant Whilhiagthaspekbfismingemn 8 fbithad bhicek dass
of a nmetal filmwhich is formed by perform ng a plating nethod may be
proper |y seeotscerhictiobllayey droiipueiny regivin ewsonyeraratian) iefobyed helbpertatfose
In the present invention, such a nmetal filmformed on a surface is also
referr tc@ngyctive layer in such a manner that impurity concentration is gradually mcreased while
this impurity region is separated from the channel forming region.

Thereafter, the taper portion is selectively removed in order to reduce an OFF-current
of a TFT (thin-film transistor) formed in the pixel portion. Only the taper portion of the
gate electrode of the pixel portion may be removed by performing a dry etching process

20 operation under such a condition that a mask is overlapped thereon, as indicated in Fig. 16.
In particular, the taper portion may not be selectively removed. As indicated in, Figs. 11A-
1B, when the taper portion is not selectively removed, this taper portion is formed as a
triple gate construction in order that an OFF-curtent may be preferably reduced.

Subsequently, after the impurity elements added to the respective semiconductor

25 layers are activated, a plating process operation (electrolytic plating method) is carried out

s0 as to form a metal film on a surface of a source wiring linc of a pixel portion and also a

metal film on a surface of an electrode of a terminal portion. A plating method corresponds
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a source wiring line. 15 Subsequently, forming of an interlayer insulating
filmis carried out, and also formng of a transparent conductive filmis
carried out. Next, the transparent conductive filmis patterned by way of
a third photolithography step so as to forma pixel electrode. Next, a
contact hole is formed by way of a fourth photolithography step. In this
case, a contact hole which is reached to the inpurity region, another
contact hol & siten nieshodbbe wbitht oDCheurgattes Appbbé clioagle » vandr ahathecoomt et
hol e which is reached to_the course wiring line are formed. Next, a
conduct i ve fier#hipas whid vaHl ba faretedibyrthe ekitiak nirabibdgina thosvaneshifilanis dorvallue
An el ectrode ich connects the gate wiring line, the source wiring line,
and the mp@ﬁ?%"@) erﬁégfﬂ@rn Roacachl bt heplatehdnanoteesls bheet rodeamte ciues lower

connects th el ectrode and the 25 |rrpur|ty region to each other are
formed by “‘a“fbisfatfﬁep}ﬁ‘g{‘oi“i toabaysryesstilegl gatn eldssrodgrisgeht dnnventd dox,
the gate V\AJ’In line is Iectr cal]ly connected _vja the contact hole forned
in the int e’r“lS F FEET- at Y"?fgg?]:d FEIHMY, e, Ph?liet‘, |P|15§tm’@at(€ dloye of dhise oretahe
second gate trode, Al so, the source el ectrod |s electrically.
connect ed vﬁ“ﬁ‘et‘}? ?Cd)’?ﬁeaaé‘te*%‘f“‘ereﬂsﬁ%ava‘i“ﬁo FRPPERS BFIY A9 thiSCORPERs A0t g o

th t Al | ect whi ch

to a pixel BrEIMERETS LRGe odity ConnuchEdvRe: Pha oo eor g e oy ihed
ps provi oudrs AL R e ap R e B PR @eﬁggf,egié fr 3l e o A Skion
port i on ggg? EBere bl WG BRYm BRN A IR APLHE S, b, ﬁﬁﬁ%ﬁib ?‘%nfffv g mc

sheet s gliixel-'a&?n&{ 1%8hcR9 eh' ;919& rp&té%tggdégen iy su flél(&l’htz ﬁin F apeﬁs )

wher eas the rive circuit contalns SUC clircul

shown in Fig. 2@@&3 |ﬂ1mstjf59:lklngsst}ﬁ ‘fﬁ&ﬁfﬁh%ﬂmh {{}Q&l ﬁ&?&i? %j[lugg n@lz{n%% ’gct%gﬁs

such an 10 exanpl e of form ng tﬁe transm ssi on ay d

Al ternativehys bé’\bﬂolp@rif !}lﬁrby%on%ﬁﬁfg' lﬁ:’th r&aﬁleﬂtgd sm( ghd Ii:?'alilt! 5‘)%1‘1 Yferator.

characteristic is enployed as a pixel electro a reflection” type display
device may be iRekd prbatiQaverddbn B lCAsR AlTAL f@nﬁ@d b8 GlsuPAcd YRGB RRleAYo s

device is forned, since both a reflection electrode and a gate wring l1ne .
may he for aedusde \illhﬂgflﬁhﬁe
15 Subsequently, forming of an interlayer insulating film is carried dut, and also forming
of a transparent conductive film is ;arried out. Next, the transparent conductive film is
patterned by way of a third photolithography step so as to form a pixel electrode. Next, a
contact hole is formed by way of a fourth photolithography step. In this case, a contact hole
which is reached to the impurity region, another contact hole which is reached to the gate
20 electrode, and another contact hole which is reached to the course wiring line are
formed.

Next, a conductive film is made of a metal material having a low resistance value. An
electrode which connects the gate wiringﬂl—i;e, the source wiring line, and the impurity
region to each other, and another electrode which connects the pixel electrode and the

25  impurity region to each other are formed by way of a fifth photolithography step. In the

present invention, the gate wiring line is electrically connected via the contact hole tormed

in the interlayer insulating film to either the first gare electrode or the second gate
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time, an elenment substrate may be forned by enpl oying 4 sheets of masks. 15
Al so, in such a case that an EDMOS circuit as represented in Fig. 23B is
fabricated by conbining an enhancenent type MOS circuit with a depletion
type MOS circuit, a mask is previously forned before a conductive filmis
formed, and either such an elenent (preferably, phosphorous is sel ected)
bel onging to the Goup XV of the periodic table or such an el enent

( pr ef er abl ylecisodonAlss, delseetce dlecellonglangritadly chenda3ed hiaghe remtacofolt henel
periodic table may be sel ectively added to a sem conductor which

const it ut el dechanhetr infdarnggin sytherimpurint fegpndaeece roel eentansdbstedat e
may be forned by using 6 sheets of masks. Al so, in this enbodi nent, when
the gate evbishripeennestedsp awie! ploewodaisclegticeldy apnnicrigd vid the contaghlolpforaied
portion and the el ectrode of éhe term nal portion are manufactured at the
25 sane ti wetheanteslaper ingdpyng tilme sethydpusneegionddraig segicd -wiri ng 1ine of
the pixel portion and el ectrode of the termnal paqrtio y be separately
manuf acbur ed. fdPreViYpKYRIAINSH: (bF clegents Uﬁiwow@ﬁ%s&rwﬁgt AR Bt o

the respective sem conductor .|ayers, the insylating.film . 26 capabl e of.
or ot ot SR Cah BE MO i e ety hE RS Gaadd 1 o

th ti i duct. y tivated,. d furt

e T ESPeEY e SETISONMOLE! L NELS TRl be PRl SO0, LU RELRD o

t i nal t. factured.on. this i | atj i t ,th

ol per LA R, TR LR o0 A8 DAL EPOIGL LIV (ISP
dth I d f . t unal i | Jetal oo

and Lhe ! 211Gl 0T IRk ROGLID,AS BRS ol SR BTRLAL s

Lum ni ' X J: S1 en,  t
a:um ”'1b'mex§ihiq‘{§ 'of fg‘?qulﬁgﬂgqg m%%t?_éb{"[%ﬁ@‘ ghsgmy{(ﬁtﬁtéaQQRr%‘gtlng ,tx:Fll_lgl(ﬁnsudhg

source wiring-line i xe e electro term na

portion, VYE%}%P@ DLRDL TR RE L LG ekiftid i@/g?@gﬂ\é&as dpselibedodmn Aflecrighe

processed a platihg process operation, - in order to reduce a 1

total nunhgge Bi‘s?l'ﬁﬁaléﬁcc RS b8 QM hifeliNOn thd@isOthdi DG e R RIn BPE HispRy WYiche
formed by way of "a printing nethod. Al so, while a p-channel TFT is

enpl oyed asformedtisdedoieh refleliiofblec@bdd iR Moy Ririr@ [reUhdShd@BYmB&ar the same
manuf actured by PMOS circuits made of the p-channel type TFTs, and the
time, an element substrate may be formed by employing 4 sheets of masks.

15 Also, in such a case that an EDMOS circuit as represented in Fig. 23B is fabricated by
cémbining an enhancement -type MOS circuit with a depletion type MOS circuit, a mask
is previously formed before a conductive film is formed, and either such an element
(preferably, phosphorous is selected) belonging to the Group XV of the periodic table or
such an element (preferably, boron is selected) belonging to the 13-th element of the

20 perodic table may be selectively added to a semiconductor which constitutes a channel
forming region. In this case, the element substrate may be formed by using 6 sheets of
masks.

Also, in this embodiment, when the gate electrozig is formed, both the source wiring
line of the pixel portion and the electrode of the terminal portion are manufactured at the

25 same time. Alternatively, these gate electrode, source wiring line of the pixel portion and

electrode of the terminal portion may be separately manufactured. For instance, after the

impurity element has been added to the respective semiconductor layers, the insulating tilm
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TFTs of the pixel portion may be formed by such p-channel type TFTs. 15

[ Embodi ment node 3] A description will now be made of a transm ssion type
sem conductor device in which the present invention is explained bel ow
First, a conductive filmis fornmed on an entire surface of a substrate, and
the conductive filmis shaped by a desirable shape by way of a first
phot ol i t hography step. 20 Next, a current which is suitable for a plating

process i scaibh bgdodet @MY thdlatl LIAGrRIAESR: foth&E hOMG RO 1%n?ssad§8d ﬁg@t £ a
I el ectrode

metal filmon a source wiring line. This p]atlng-proc_ess' _ IS
connect ed tc@pddiive ssBEuMOE [38rs ke deRviRES AR hethAE ehdiNgh CQ{&Q&C&H &
filmis forned to have a shape as shown in Fig. 33, the netal Filmcan be

pl ated onl knd dfeche ponad peroiinrdndighl kRerbe APHREEAIN R 8HSRLT BE& AR HNG od on
substrate. 25 It should be understood in this specification that an

expr essi onthigvitsalacihiglfifin dndicahestim@by AGcudty a@hotdigthoMaphPlepOvhfd (Bkd.0Y
of these netal elenents. 27 Each of the above-descri bed nmanufacturing

met hods 5 ar suf@airiredliby ahtiate tehe troglowfae tdnkiinAOpbiitidaSar@fmidieoPivéRla RRELL on
are connected to each other by wiring lines in order to becone the sane
pot ent i al smaterinhématyownk ndésly rdobednptyatdah gatdpsatcAhbachthie whiuag sl-aesnysed
to connect the source wiring lines so as to becone the sane potential may
he cur outcoppes hagingg lbwsesisthiaghialeCOhen, thesenrcetdrihg bifi¢ @fithe bacephatibgnd
process opﬁration is carried out,-or may be cut out at the sanme tinme with
respect tdherfdedinsist phathe sgrmanalt pratiphamiich prave dssn opendidrored insthpenfiorered.
Al so, a short-circuit ring my be fornmed by using these wiring patterns.
Next, an i %Fkﬁffjirﬂﬁlffqﬂ#fii%ocfeé‘ieﬁém agHating pIeEEss epetaripac AlsoAinf prdst tandnphous
sem copductor film and a second anorphous_sem conductor filmare fornmed on
the 1671 St BUPRST o masksnths sevtss kerng e pf hemivedd poTive mecbnthrawd bphoys!
sem conductor filmcontains one conductivity type (either "n" type or "p
type) i np@riRFE B : An unnecessary portion of these stacked |ayer film

is etched so t o ;he remmved y of .a second photol i gr.aphy step,
and then, t he%g%(ﬁr“{:félﬁ’eﬁ' @g&%@?&ﬁg&%@?@?%@@,“’égﬁlm?aﬁl ﬁ%ﬂdﬁ"lﬁ@f thg driwge)
capaci tor cﬂéﬁtg 85%91’113%5%&1’@3 g’)lz ﬂﬁl(gg %{rét?ipsl nela(feh(%e:ﬁg p-channel type TFTs, and the

TFTs of the pixel portion may be formed by such p-channel type TFTs.

15 [Embodiment mode 3]
A description will now be made of a transmission type semiconductor device in which
the present invention is explained below.
First, a conductive film is formed on an entire surface of a substrate, and the
conductive film is shaped by a desirable shape by way of a first photolithography step.

20 Next, a current which is suitable for a plating process is supplied from a plating-process
ele;trode 4805 so as to plate a meral film on a source wiring line. This plating-process
electrode 4805 is connected to this source wiring line. In this case, since the conductive
film is formed to have a shape as shown in Fig. 33, the meral film can be plated only the
source wiring line by mounting the electrode on the substrate.

25 It should be understood in this specification that an expression "meral film" indicaces

Cu, Ag, Au, Cr, Fe, Ni, Pt, or an alloy of these metal elements.
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15 Next, after the resist nmask of the second photolithography step has been
renoved, a portion of the second anorphous sem conductor fil m containing
the one conductivity type (either n-type or p-type) inpurity elenent is
removed by way of the third photolithography step. Thereafter, both a
source region and a drain region of the gate electrode are forned. 20
Subsequently, after the resist nask of the third photolithography step has
been renoved, &agh phtheiabbertlayeibed neubtinthldémollsaforime.d B SUEhAource
manner that this first interlayer insulating filmcovers the source wring
line, the TFitied lintreofpihx glixg grariian arct hiankoledi 10 ack apiagi HyOWirir@Nehes B8 order to
termnal portion. Next, a second interlayer insulating filmis fornmed on
the first ihtemagesampgotcatinbgn dgSibbid-rescibed slacanstcpntded, ayew i g iH-atidag

ta) -

filmis nmade of an organic insulating material constructed of acrylic
resin. Ther Bagemrect gha wyiret winisklins sbas netedomedrf anm mgerifl ot e cur out by
phot ol i t hogr aph ste%, and then, a contact hole is fornmed by executing a
dry etc hp ng”%‘ﬂ%éé“sfsh 9 8C6h easer gict hifst dugdaring pontacpehobe iwirasd be, beaghed
to the second anorphqus sem conductor film having one conductive type
(ei ther n-typeiteMept &Vﬁé?leitmwfbye@t@ﬁenhe pbstrive affat the Bheed prodess bBeration
formed; anather, con{%gﬁ{ hol e which is reached to the second anorphous

seni conduct'dPFPTNy sqi il U6 iTeuiE BREauYibedomyesbby wiinhehresnwinmeparerps.t ype)
impurity 5 el engnt of the hol ding capacijor is fornmed; and al so anot her
contact hol e wHICH' % FSHEHEE ﬁg‘g 1p ?fgrrg OB AR §RTHE Jurigec. sAf desredmonthaule

innecessar v NS BRGERRRY el T et Eem Rl T R BrC i e apoRhid en he

Lo A5 0P LTI ROARD TR S S SOt

el et rode oo o8 HPBheAR et (R e KBl U g CHBACTEB TR T Hne by

1, e OIS B S SIS R AL L0

el ectrode, s@ndl SKIbRABrRY BepgTin@l chWh! HOsdd:PE e@c?rgaé,ia? %zlltleyelectrode, and 2
holding (storqge) capacitor are formed, while having desirable shapes.

15 Next, after the resist mask of the second photolithography step has been removed, a
portion of the second amorphous semiconductor film containing the one conductivity type
(either n-type or p-type) impurity element is removed by way of the third photolithography
step. Thereafter, both a source region and a drain region of the gate electrode are
formed.

20 Subsequently, after the resist mask of the third photolithography step has been
removed, a first interlayer insulating film is formed in such a manner that this first interlayer
insulating film covers the source wiring line, the TFT of the pixel portion, the holding
capacitor, and Vthe terminal portion. -

Next, a second interlayer insulating film is formed on the first interlayer insulating

25 film. The second interlayer insulating film is made of an organic insulating marcrial

constructed of acrylic resin. Thereafter, a resist mask is formed by performing a tourth

photolithography step, and then, a contact hole is formed by executing a dry etching process
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15 connected to the termnal portion are forned byway of a sixth

phot ol i t hography step. This electrode is used to connect the second

anor phous sem conductor filmwhich contains the one conductivity type
(either n-type or p-type) inpurity elenent to the source wiring line. 1In
accordance with the present invention, the gate wiring line is electrically
connected through the contact hole fornmed in the insulating filmto either
a first gat etegt dethiodseor can2d leboohidhgateacialiaothodeonMisorpH e s&obESucor
wiring line is electrically connected through the contact hole forned in

t he insul at flhg lving poc b@rn«};(:ttihe tsoU fEheninr typg of iprg panthairse ehngenramhphaus
semi conductor film (source region) containing one conductivity type (either
re- type or€%£FVHéy5ﬁﬁﬁuﬂi@y0 ieepentact Alodo whidheis piexdledeloedter adend Simorphous
electrically connected through the contact hole formed in the interlayer

i nsul ati ng WFPWPPEWFHEﬁ@éd@ﬁ&“&ﬁ@ﬁphbqguﬁﬁﬁﬁeanohdMQt@Fnﬁékmufdmﬂ)mnpuan
regi on) containing,.qn nductivity type (either-type or p-type) inpurity
eIenent.%A66$PE¥¥8&@Fj“@§§&?ﬂﬁ@ﬂ?r@ﬁ@“ﬁi@ﬁ%@ﬂ@%&ﬁﬂf&%ﬂmauyﬁhbhnnumhﬁxmmchmj
di spl ay device can be 29 nmanufactured by executing the photolithography
steps six tiTEE FPforaringling 1 &imedondache ramt sprayindenicesiasy Gonsictluted
by the sourgpuﬂﬁxg g |ine which is plated by the net%J film the _
inverse-stagéeflpyg 1 ARG R UBRGERAR, SCEpR GG e faro! agernipplooreemimal
portion. 5 i.Ment_ node A.refl.ectipn type sem conductor device in
whi ch the ﬁ%gggﬁgoFﬁWE%F?%ﬁ“ﬁ%OEHBbH#@RF@@E|| now be expl ai ned. A

reflection typeysem.c ct or. davice _may be manufactured by executjng the
same manuf act 3?]?}%81 ast(:g ‘g%gl du%mtoépq}%lé Fg}jﬁ‘ﬁﬁﬁﬁ‘%{t fui{“i]tqt%@?a’ﬁﬁ?)l’rgt A vge
the trapsmsSs) Ly |eondyctor devi ce. of the enbadi ment nmode 3.

Si nce aﬂ?i fct%ﬁlldggg%bﬁﬁehi%%ghrﬂy%g)t e%r Fsm%%r %nll%lﬂl%dtl‘;n“e{“galﬂlg W FHEICPhI XN
el ectrode us$gq B SPUT LI b ng. b econd anor phoys ...
sem conduct or ﬁdlén%%? ggﬁ(r\c%ecgrlczlg:‘jgﬁ?nwa[ %‘f%&ldlgg eC!(l: arcoagsna{r(f(ﬁr1 153 t‘§W ‘\%/%/i‘lr fitr
line are mhaHbiatbbfedy scBpe second amorphous seni conductor film contains

one conductivity fype (efther n-type or p-type) inpurity element. The
netal wiring |iSu@sdceatieCd fleedldiMng line made of a metal material having a low resistance

value is formed. A gate electrode, an electrode, and a metal wiring line electrically

15 connected to the terminal portion are formed by way of a sixth photolithography step. This

electrode is used to connect the second amorphous semiconductor film which conrains the

one conductivity type (either n-type or p-type) impurity element to the source wiring line.

In accordance with the present invention, the gate wiring line is electrically connected

through the contact hole formed in the insulating film to either a first gate electrode or a

20 second gate electrode. Also, the source wiring line is electrically connected through the

contact hole formed in the insulating film to both the source wiring line and a second

amorphous semiconductor film (source region) containing one conductivity type (either n-

type or p-type) impurity element. Also, the pixel electrode is electrically connected throu“c,g-I;

the contact hole formed in the interlayer insulating film to the second amorphous

25 semiconductor film (drain region) containing one conductivity type {either n-type or p-type)
impurity element.

As previously described, the transmission type semiconductor display device can be
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15 connected to a terminal portion.- It should also be noted that as a
material of this metal wring line, it is preferable to enploy such a
nmetal material having a high reflection characteristic so as to constitute
the pixel electrode. That is, a typical material nmainly containing either
Al or Ag is enployed. In the above-described case, since the pixel
electrode is fornmed by enploying a.simlar 20 elenent to that of the netal
Wi ring |inemahbfacpirkel beleeeduade (HRYpRAoIGLIBGHHAL d-pe Same,Li e il erfhe
fifth photoliphography step is parri%d oup.g%% gr%vP%dély dé%cri(ﬁ%% tﬁhw
reflection steypanshmmimtqmwduimlr@md@yb@&ecgaarch%HQPH& %ﬁﬁéﬁﬁ?ﬂial&}{i by the
i's '

executing the photolithography steps five tines in total.

seni conductoetadifibpl dy idteviccaager egnsiikdipoesordhe REIFQUESRF hAG (hd RELWRI Ch
is plated by the 25 netal film the inverse-stagger type pixel portion, the
hol di ng capaeiibor, and the terminal portion. 30 The sem conductor devices
with enpl oynent of the above-explained structures will now be descri bed
nore in detail with reference to the bel ow nmenti oned enbodi nents.

[ Enbodi nent__1] In this enbodi ment, a nethod of sinultaneously. manufacturing
a pi xel porlEmhedimentgnediatinel TFT) and TFTs (n-channel TFT and p- channel
TFT), which is providing a CMOS circuit of a drive circuit provided on the
periphery of tHergiesaon ppestrcondnciondesiaemin whidbsthe gtresent ivebeiodésanhhéicd

W th referenﬁe t Fi)%?., lAto 10. In this enbodi nent, a substrate 100 is
used, whi ch" §‘°H‘&Eé3 APt um horosilicatel ass such as #7059 gl ass and #

L7370 352 BroNERL b, CoLLG R, LU poteronil cate 10 glaes s

oD BB o A e S e,

stoh adth SOy R0 o e Rt B Qv 1 D GHOR B PpEEaRY depde

RRUECHIEER B ORNE C e BN e
amorphous semiconductor film (source region), a pixel electrode, and a metal wiring line
are manufactured. The second amorphous sen1i(;onductor film conrtains one conductivity
type (either n-type or p-type) impurity element. The metal wiring line is electricaily

15 connected to a terminal portion. It should also be noted that as a material of this metal
wiring line, it is preferable to employ such a metal material having a high reflection
characteristic so as to constitute the pixel electrode. Thar is, a typical material mainly
containing either Al or Ag is employed.

In the above-described case, since the pixel electrode is formed by employing a similar

20 element to that of the metal wiring line, the pixel electrode may be formed at the same time
while the fifth photolithography step is carried out.

As previously described, the reflection type semiconductor display device can be
manufactured by executing the photolithography steps five times in total.  This
semiconductor display device is constituted by the source wiring line which is plated by the

25 metal film, the inverse-stagger type pixel portion, the holding capacitor, and the terminal

portion.
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single insulating filmor a |lam nation of two or nore insulating fil ns
using the above insulating filmmay also be used. As a first |ayer of the
underlying film 101, a silicon oxide nitride film1l0la is forned to a
t hi ckness of 10 to 200 nm (preferably, 50 to 100 nn) by plasma CVD, using
Si H41NH3, and N, O as reactive gas. In this enbodinent, a silicon oxide 20
nitride film 10la (conposition ratio: Si = 32% 0 = 27% N = 24% and H =
17% having a I Q. i:Si. . N a.. i of .
ThOLGHREAUALr %00 % LADIEHhenl BPMhe A9y 2 RERANA L VAL Ol

underlying film si 11 con oxl de

thickness Qf3Q J.0-20Q AM (R L6 x@ﬁ!ﬂefe%@l@e & chelRAnDR) --IRXn‘BU%ﬁ%g By using
In this enbod (I e

SiH4 and N, O as reactive gas. odinent, a silicon oxi nitride
film (conposition ratio: Si = 32% 0 =59% N = 7% and H= 2% having 25
a thickness of 100 nmis fornmed. Then, sem conductor |ayers 102 to 105 are
formed on #E}ﬁbé@ng@hkﬂ ng film The 31 sem conductor |ayers 102 to 105 are
formed by formng a sem conductor filmhaving in anorphous structure by a

known net hod (&Pt @hbsdmebPGVRe cHRldashem Ve okly Wead dfk@)iring aPredGhidch @n-
known crystallization precessing (laser crystallization, thernal

cryst al bi zéidro®] TFO) abdEFTe n-¢hyisicd TIFTzald pochdisie TF A), @diicl ¥ ptovadiaha @A0S
nickel) to obtain a crystalline 5 sem conductor film and patterning the
filminto ardgsof adiblapecuiTbsviknl conHegieaphémvdrthe #08 petuddboarnte fsanmed
to a thickness of 25 to 80 nm (preferably, 30 to 60 nm. There is no

parti cul arsubsmate widgerdbisoipedheithredfercnad td bigs.tidetet§st al | i ne seni conduct or
film However, it is preferable to formsilicon or a silicon gernmanium

al 1 oy. I n thi snehisedibedith¢niamsubsmorepiBususil whigh isrnadn @hagsmmmreslidaor sled by
pl asma CVD, and thereafter, a solution 10 containing nickel is held on the
anor phous sichiagdh/35% glass Aind kbt pelevssorsiliigecdy Eonning sormd eh phimoige harosidic st
500C, for ogne hour), and then subjected to thermal crystallization (at
550C, 10r dasioukssihe gubperpisr Hdk any behseataearebs 1ieg asdordbatiidre drapgparepe. A
purpose of inproving crystallization, whereby crystalline silicon film
i's formed. QUPKE %%%9%”@@ PN desrero oft plﬁisqu%st%j%é&mdi% fﬁ%lﬁf?%%ieﬂgu%% a
photolithorgraphy to formth? sem g@_?_ductoi' | ayers 102 15 to 105.

Fur t her morECatNEDE FREINRSIABIE P thihe Bed Bicnhglsa Myt ne seni conductor film

by I aser Then, an underlying film 101 composed of an insulating film such as a silicon oxide
film, a silicon nitride film, or a silicon oxide nitride film is formed on the substrate 100. In
15 this embodiment, a two-layered structure is used as the underlying film 101. However, a
single insulating film or a lamination of two or more insulating films using the above
insulating film may also be used. As a first layer of the underlying film 101, a silicon oxide
nitride film 101z is formed to a thickness of 10 fo 200 nm {preferably, 50 to 100 nm) by
plasma CVD, using SiH,, NH;, and N,O as reactive gas. In this embodiment, a silicon oxide
20  nitride film [0la (composition ratio: Si = 32%, O = 27%, N = 24%, and H = 17%}
having a thickness of 50 nm is formed. Then, as a second layer of underlying film 101, a
silicon oxide nitride film 101b is form;zd to a thickness of 50 to 200 nm (preferably, 100 to
150 nm) by plasma CVD, using SiH, and N, O as reactive gas. In this embodiment, a silicon
oxide nitride film (composition ratio: Si = 32%, O = 59%, N = 7%, and H = 2%) having

25 athickness of 100 nm is formed.

Then, semiconductor layers 102 to 105 are formed on the underlying film. The
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crystallization, a pulse-oscillation type or continuous |ight em ssion type
excinmer laser, a YAG |laser and a YYVO4 | aser can be used. Wen using these
| asers, laser light emtted from a |laser oscillator nmay be condensed into
a line shape by an optical systemand allowed to 20 radiate to a

sem conductor film Crystallization conditions are appropriately sel ected
by the operator. However, when using an exciner |aser, a pulse oscillation

frequency issms@induerdidayc30 10 ro 408 ad: fased RNeHfNedeRSitdhdu® rt&lint .08, 190
to 400 m}/cm (typically 200 to 300 ml/cne). In the case of using a pulse

osci | | ati onn¥A@hbasarycrhfeysdanneh hathmnispudhaie OPCUmYpIRenuSed), @ (RULES) .
oscillation frequency nmay be set to be 1 to 10 kHz, ancfa | aser energy 25

densi ty mayobgdusung 4 bndven 39@atlnaGQOpmdésinl: (lakytpirasadilizariod5hct0a RO it i) -
Laser light condensed in a |line shape with a wdth of 100 to 1000 ttm
(e.g., 400 om) thrapaberysalliaten uswer atdealgnt such surfiakd) of absubsd radealliand
a line-shaped |aser light overlap ratio at this tine 32 may be set to he
80 to 98% sahiwndacigafibniandphaeimgg fhefimlios 4 desired stege sGhaserbioocdwen: lhhes
sem conductor layers 102 to 105. The gate insulating film 106 is fornmed of
an i nsul at ilR4 ¢ ilPracdatmedinythcknasoel Borodd) ni dpiebvabla Hhiediness Bheds 1@
150 nm by pl as VD or sputtering. In this enbodinment, a 5 silicon oxide
nitride fi PRt Bait reearipg theomagriakfog 2bg cystaliggogenigandnggor dibd. vy, iti s
fornmed to a thickgéss f 1%? nm by plasma CVD. Needl ess to say, the gate
i nsul at i ng®f PIS{§Fapls Woforny slicery aron gilispni gesmapiingiallay r Irghis | gmpodimenpragn
have a single layer  or |ti-l.ayered_ structure of insulatjng filns _
cont ai ni ngg’élf?BQlﬁé‘P SéliCIOPg%iﬁ? ofrRerim 4% faRwEnPY Rlagmy .CY&; agd frhygplreto Adudetive
film1Q%a (thickness:; 20 t0,100.run) and 10 a seco conductive film 107b
(thic B8 E5G5HRE Wi Hrfie?%PB tlhﬁrﬁ“%‘HPgﬂ“So%h‘iQ’i’eﬁlﬁht T EWPEWWIKW Him 6.
In this e jqent ., t hMost cconductive fiJ m 107a nade, of TaN . fil m
havi ng a Pﬁ?ﬁ&%§§§m8¥ﬂ§5§g%§%ﬁH‘?ﬁgmﬁékSWéd&@ﬁ @FF@&OFPTWW@G?ﬁ“ﬂ@HB“Bﬂ“% W
film havi ngcnep thi gk of =370 nm are | am nated theregon. ;The TaN filmi
formed by Ssuet ot oy uRhg PRy Bryer iR SoRbaRer dOF she aiving o
nitrogen. ; Wilol 1824k i US| a target. ..The W
filmcan éﬁggébé%féghe é%gﬁgﬁg?%% é@%%%§%$ﬁgm u%é@k@%ﬂldéxa - 5%?Eéi°%V¥5.
I'n any cas@m istsubRcf@ai faldriifg b9 WBbetith&hShPRFB O saG cohu s e 1408 M2
15 to 105.
Furthermore, in the case of manufacturing a crystalline semiconductor film by laser
crystallization, a pulse-oscillation type or continuous light emission type excimer laser, a
YAG laser and a YVO, laser can be used. When using these lasers, laser light emitted from
a laser oscillator may be condensed into a line shape by an optical system and allowed to
20 radiate to a semiconductor film. Crystallization conditions are appropriately selected by the
operator. However, when using an excimer laser, a pulse oscillation frequency is set to be
30 Hz, and a laser energy density is set to be 100 to 400 mj/ecm’ (typically 200 o 300
mJ/cm?). In the case of using a pulse oscillation YAG laser, the second harmonic thereof
may be used, a pulse oscillation frequency may be set to be 1 to 10 kHg, and a laser encray
15 density may be set to be 300 to 600 m]/cm” (typically, 350 to 500 mJ/cm®). Laser licht
condensed in a line shape with a width of 100 to 1000 um (c.g., 400 um) mav be radiaced

over the entire surface of a substrate, and a line-shaped laser light overlap ratio at this time
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filmas a gate electrode, and it is desirable that a resistance ratio of
the Wfilmis 20 &m or less. The resistance ratio of the Wfilmcan be

| owered by enlarging crystal grains thereof. However, in the case where
there are a nunber of inmpurity elenments such as oxygen in the 20 Wfilm
crystallization is inhibited, and the resistance of the Wfilmis

i ncreased. Therefore, in this enbodinent, the Wfilmis forned by
sputteringIH§§Bgygughkg%y&;ggﬁw/(purity: 99. 9999% or 99.99% as a target so
that no inmpurity may be allowed to enter in the Wfilm froma vapor phase

during the fil miQrqRli-QRwIRE RRY I@tiﬁgﬁ%@ﬂ ?tpgsetorcg%rc%h%cn?icf)t L{Li(%;?glagcms §an

be achieved. 25 In'this enbodinent, irst conductive film i S made

of TaN, andotis. seraAd: inc@RAHE LY €0d islfmn%ltqy(qainsinmqglsﬂflln\/&nmm%\(%?iicoqﬂ as
present invention is not limted thereto. Both the filns may bé forned of

an el ement (gela@ethadidkheMofad M 5T hm by b@smACV ISUr sfirer@ld [n 33is NMeboQImadt, o
alloy material containing the elenent as its main conponent or a conpound

materials  Ailgenioxadhduieidy filhi {cm§ecifioasado: M=y 82%sakI5one s H 7%08nd iH @ dgped
with an inpurity element such as phosphorus may al so be used. Furthernore,
the fol | owingrmedid ndiitloress e Shen bppldsmb 0B/1D.1 Netdleonslisgt ihveatd insulpagdeiel a
tantalum (Ta) filmand the second 5 conductive filmmade of a Wfilm the
first condichovBmield mmestlecafoxald hitadd film,minkdrigeh{vE Ninglt ildyer andydlhdrseednd
conductive filmmade of a Wfilm the first conductive filmnade of a
t ant al um nisttncdee Eanlating filrancorhieiseaontecolidnct i ve fil m made of an Al
film the first conductive filmmde of tantalumnitride (TaN) film and
t he second condiieni asshpivhnm frgd A, ofirsaca@duciiverfiln 00 Trheehickness i) TOBY o) akba
made of a resist are formed by photolithography, and first etching
pr ocesslithgafseEond candertdleclnr dads (drckngss: i 19§ tosd@bnaiore deminaecd ppshe gate
etching proc ssinﬁ is conducted as first and second etching conditions. In
this embodiEftngifmel06. {neghis pmspdisestsi thy fiss ramdycsive fibip d A7 ngpade obadabditley
by an inductively, couple | asma, (I CP) etching netho in ich plasma is
gener at ed ByViRgiathickpass 02138 naw@%eéécwggcwgfﬁw hocdi\‘;e/nl%ierc a¥ iy lming
(sccm) with an RF r (13.,56. vHZ) .of 50Q.W | ied. to coi | -shaped
el ectrode atfha&_ﬂﬁ?%gg 378 gt acg i et LAl R RE SRS LS Hich
as d" BO ¥4 a%lac%rdfg’et in an atmosphere containing nitrogen. The W film is formed by sputtering
15 using W as a target. The W film can also be formed by thermal CVD using tungsten
hexafluoride (WF;). In any case, it is required to lower a resistance in order to use the W
film as a gate electrode, and it is desirable that a resistance ratio of the W film is 20 uQcm
or less. The resistance ratio of the W film can be lowered by enlarging crystal grains thereof.
However, in the case where there are a number of impurity elements such as oxygen in the
20 W film, crystallization is inhibited, and the resistance of the W film is increased. Therefore,
in this embodiment, the W film is formed by sputtering using high-purity W ({purity:
99.9999% or 99.99%) as a target so that no impurity may be allowed to enter in the W film
from a vapor phase during the film formation, whereby a resistance ratio of 9 to 20 uQcm
can be achieved.
25 In this embodiment, the first conductive film 107a is made of TalN, and the second

conductive film 107b is made of W. However, the present invention is noc limited thereco.

Both the films may be formed of an clement selected rom Ta, W, Ti, Mo, Al, Cu, Cr, and
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and CCl14 or fluorine gas such as CF4, SF,, and NF3, or 07 can be
appropriately used. Herein, a dry etching apparatus (Mdel E645- |CP)
using | CP produced by Matsushita electric Industrial Co., Ltd. is used. An
RF power (13.56 MHZ) of 150 Wis also applied to the 20 substrate side
(sanpl e stage), whereby a substantially negative self-bias voltage is
applied thereto. Under the first etchlng condltlon the Wfilmis etched
and end poq&aons cond

T ar allo maft&, ? G % Y&, etr% & nac‘:p)q{ ed.‘}Und,er the; i

first etching COﬂdI{ﬁ%) AR SPRRIHGE Ha & aFé§ﬁ t (fdeV1%“§66°§@‘“”“
m T N.J

o AR L Tt 1 Bor s ME TR Bl P

EI'Egr fe:m[ tSter %ﬁtﬁt;'ttﬂgaucg As %318&5[ )['l?thl’l'laﬁa b§ %g g'thlr%BWﬁegl?ﬁP ?lngplgri)_g&nglghamm

etching is Iﬁro vﬁ %@dﬁ Oﬁrs@PQHJiuciRLSfﬁ&oﬂﬁﬁgL@%Eaxﬁ%n%ﬁ?%”ﬁiﬁ &Y g bu_mhl

condi ti on, asm 1S generate y usl ng as etc

gas (flow rc@ﬁ@u(ftﬁxe' me é&ie?lg a(\ﬁ(m;rm th"ﬁr&r&oﬁ@uﬁﬁe fi‘Pl?xV[‘ﬁ'YdL(&%t%1Mﬁ4)mﬁﬂ (T9Q) W

supplied to a coil-shaped electrode at a pressure of . RF power

(13. 56 MiZ¥ilAfandGhWetordl SRdaepld gih In‘ﬁd@ Bea Wﬁﬁﬁf @ﬁe%ré“{' &ﬁd(l@@v@fh ﬁ1 £hadsd a
whereby a substantially negative self-bias voltage is applied thereto.

Under the sgaahgh aiEilde 17a8) ¢ondidd @R suSinidcdit siddifilen qu@laﬂqam @y (@Sfirst
etching gas, the Wfilmand the TaN filmare etched to the same degree.

Under the setdindietfimimglecsingtical @i nittide €TAN) filgh Hiaf éheveddnd dorglpegte film Mads
58.97 nmimn., and an etching rate with respect to TaNis 66.43 nnimn. In
order to coﬁﬂﬁhtﬁbtching wi t hout | eaving any residual on the gate
insulating film an etching tine may be increased by about 10 to 20% 10
Accordilfig to tHbehimstksdD8himyl o oedssi ngsisbyredpmrablni @i@bithpgesdyi didgrst he
shape of a resist nmask, the end portions of the first conductive Iayer and
the secondewsbiuptdicessingferformaime elapupds dubwinng Fecasfdusod. of e Bisagtching
vol tage applied to the substrate sjde. The angle of the _taper portion may
be 15 to ABIOCTHing is comdtinced sadfibtagnst sscandsetebing Tpnditionst Irtmomnb@tﬁwenay@dsr
113a to 117a and second 15 conductive layers 113b to 117b) of a fir

shape conpB¥dirsberchingstondifiticteivag IsspadsCed by %@@éHﬁlﬁéﬁﬁMiﬁ@élaP%}éngbr e

formed by (tetrg:ﬁlrfgl rrrlgt ogt 1%%}3%1 pfagr%gfssée?lgra ecl by usin B)CF T(hl? amfj bh as(,) gtchuw gas {flow
15 rate: 25/25/10 (sccm)) with an RF power {13.56 MHZ) of 500 W supplied to a coil-shaped
electrode ata pressure of 1 Pa. As the etching gas, chlorine type gas such as Cl,, BCL,, SiCl,,
and CCl, or fluorine gas such as CF,, SF,, and NF;, or O, can be appropriately used. Herein,
a dry etching apparatus (Model E645- ICP) using ICP produced by Matsushita electric
Industrial Co., Ltd. is used. An RF power (13.56 MHZ) of 150 W is also applied to the
20 substrate side (sample stage), whereby a substantially negative self-bias voltage is applied
thereto. Under the first etching condition, the W film is etched and end portions of the first
conductive layer are tapered. Under the first etching cpndition, an etching rate with respect
to W is 200.39 nm/min., an etching rate with respect to TaN is 80.32 nm/min., and a
selection ratio of W with respect to TaN is about 2.5. Furthermore, under the first etching

25 condition, a taper angle of W becomes about 26°.
Thereafter, without removing the masks 108a to 112a made of a resist, etching is

conducted for about 30 seconds under the second etching condition, in which plasma is
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the first conductive layer in the channel length direction corresponds to
the first wdth shown in above Enbodi nent nodes. Although not shown,
regions of the insulating film 106 to be a gate insulating film not
covered with the conductive layers 113 to 117 of a first 20 shape, are
etched by about 10 to 20 nmto be thin. Wthout renoving the resist nmasks,
the first doping processing is conducted, whereby an inpurity el enent

B I PRy ceat o dab e, Sem conduct of | vers 19 dih
< 2018 ] cmpoaal o Ia0tes SO, ol Bage Iohaet! fec uw?té*\??‘zwbhrwﬁjlg’w AR
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R Tl OB Bl TR B e
s o bR A e M,
regi ons .1185%1} 121(5155%{1{&3&%&' E'Jd'lg‘léf el d set%ﬁhgrélgaww o TBORELA, Ltél’HRUrrz'jtthwth

el enent | €1s a dto ‘toncentration I npuri

regi ons é@ct 3 \'\If;’ }5%@73?&%63 DAk £ dﬂg rate )$v1gipgegp(_tc9 th TANLRQ %/6(43&1:11-“1@1“
r erm e S

wi t hout i esi masKs, second etching processing is conducted

Herein, et 6 wains @REnO21:as:
etching gadh phfks, 8 C%%ﬂgkf%‘?ﬂaﬁ%ﬁﬁ%ﬁgﬁ%f%%PV%S“%J"{‘Q“$ g A

M) of 70%&41%&991' Rfh BOirRre Al by AMARGY Bleai T ode at a pressure of 1.3 Pa
to thereby genefate plasma. An RF power 10 (13.56 MHZ) of 10 Wis al so

appl i edgt 0 t he sgubshin@ifiheifig EFARbRSEsaYe by aphrepabielPpresutish@tiic shhby of a
negative self-bias voltage is applied thereto. In the second etching

pr ocessi ngqesis@ fak Cdhie Rerd 8oy dffthe @spesiducaviNdyer 227 @ seodmd condwanivedsier ng
rate with respect to TaN'is 32.1 nminin., and a selection ratio of Wwith

respect toarkadipéed dud wo At effechofpbinatadrage h;bphedrtes;lpassﬁmtrmteslaﬁ\l TtHeamnglesoftthe
insulating film2106 is 33.7 nmmn. In the case of using SF6 as 15 -the
et chi ng gasapea pseiccinapberist io4Mith respect to the insulating film 106 is
high, so that a decrease in a filmthickness can be sup?ressed.
Thus, conductive layers 113 to 117 (first conductive layers 113a to 117a and second
15 conductive layers 113b to 117b) of a first shape composed of first conductive layers and
second conductive layers are formed by the first etching processing (Fig. 1B). The width of
the first conductive layer in the channel length direction corresponds to the first width
shown in above Embodiment modes. Although not shown, regions of the insulating film
106 to be a gate insulating film, not covered with the conductive layers 113 to 117 of a first
20  shape, are etched by about 10 to 20 nm to be thin.
Without removing the resist masks, the first doping processing is conducted, whereby
an impurity element providing an n-type is added to the semiconducror layers (Fig. 1C).
The doping processing may be conducted by ion doping or ion implantation. Ion doping is
conducted under the conditions of a dose amount of 1 x 107 to 5 x 10"/cm® and an
25 acceleration volrage of 60 to 100 keV. In this embodiment, doping is conducted at a dose

amount of 1.5 x 10°/cm” and an acceleration volrage of 80 keV. As the impurity element

providing an n-type, an element belonging to Group XV, typically, phosphorus (P) or
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The taper angle of the second conductive |ayer (W becones 70 in the second
et ching processing. Furthernore, in the second etching processing, second
conductive |ayers 122b to 126b are formed. On the other hand, the first
conductive layers are hardly 20 etched to formfirst conductive |ayers 122a
to 126a. In addition, the masks fromresist 108a "to 112a are changed its
shape into masks fromresist 108b to 112b by the second etching processing

Fig. 1D). hughy) nats.$howny,; . rhhe width,of the first conducti

I( aygr s |) s ﬁlgdrﬁ owed ) %yba%oﬁpﬂér}'%%%%%r?{be@ n:‘ﬁ’%ﬂ‘t E‘%.h? Cr‘}i‘f“o\?lé‘r C‘PW@CE“&{”‘&TCW :l ﬁi

wi dt h) conmpas eds Witciontb g ih Ref.Q% .ang.. 8t '( processing.. .
) np dcionbbfhastatien Q@é}gz%&@%@ﬁﬁﬂ{lﬁ elﬁ%g erpgldﬁl”[‘w W &Wé?ﬁlllétlldw

Furthernore, the width of the seco conduc N

I engt h di r edidioboe@hiQsBandutiQ ithHsnseBand ) M MBS old inent
nodes. The el ectrode for nedﬁl;); 'trh“’e [f]bl rst co%ucfpflvékh&g}éy ‘@25@@%&‘}?%@' An

second conditaping el@feh@yghardein RAGABIEIB I thE MAMNE nTELabi%R € recions
el ectrode of the CMOS circuit forme iln tthe Of oll | owm ngncst]erp#sl%{ $Hg&§a ecttode

formed by t hé8te 131 icornduednmeiohaydrx 1#®3%a ardothen’second conductive |ayer
125b becones an el ectrode of the holding capacitor fornmed in the follow ng

steps. 5 It is dhsn pobsitbieedvingige @t Bhsks, 8RSnQ créing Peo@bEdd REHASLD.
the second etching processing. In this case, etching my be conducted by
generating pleasineetahiers eorfduawedriat 85 séaniobptisia@ SER/ICIN a8 €0 ds dbHife a1 BFw
power (13.56 MHZ) of 500 Wsupplied to a coil-shaped electrode at a

pressur e. of rate patio: bt/ RE/ 2 ofserm)) 18ith GinVRE) pasder 20 3\ S{FHE s of app Ny ediphled b6 a
substyrate side (sanple stage), Wnerebe/ a substantially negative self bias
vol tazge i s epbthapad phectipde it @, pressutchel badla of thesihygre@Rhce pisthaantn @F powadt

et chi ng raté \I:gqtg/lrgsp ct to Wis 124.62 nnminin., an etching rate with
respect Po d B4 ef lu¥hisnalso apelied wethecsubswareasiilo (sl swigeh, whapeet
to TaN is 6.05. Thus, the WH@J mis selectively etched. Furthernore, in
this case,SUPHanpaly ereatge seltibias veltacsis anglied rivdrame In Hit seeowbeebingiprdr et e,
conductive | a eéq,;s? 122 t, 126 Of\ﬁ'f'i@ shape, are_ etched by about 50 rim
to be thi n.f“‘l%C e R FesPetHiQi gﬁi pRdnEt- smekbinggawonish sopengo TaN is
rocessi ng +4+S; conducted,to, obtain a ate shown in Fig, 2A. Doping is
bonduct ed 08 hir - dibh e o6 Y Fyespect o TaN i97.15 An erching tate with

:respect to SION that is the insulating film 106 is 33.7 nm/min. In the case of using SF, as

15 _the etching gas, a selection ratio with respect to the insulating film 106 is high, so that a
decrease in a film thickness can be suppressed.

The taper angle of the second conductive layer (W) becomes 70° in the second

J etching processing. Furthermore, in the second etching processing, second conductive

“layers 122b to 126b are formed. On the other hand, the first conductive tayers are hardly

20 etched to form first conductive layers 122a to 126a. In addition, the masks from resist 108a

to 112a are changed its shape into masks from resist 108b to 112b by the second etching

processing (Fig. 1D). Although notshown, actually, the width of the first conductive layers

is narrowed by about 0.15 um (i.e., about 0.3 pum over the total line width) compared with

the state before the second etching processing. Furthermore, the width of the second

25  conductive layer in the channel length direction corresponds to the second width shown

in Embodiment modes.

The electrode formed by the first conductive layer 122a and the second conductive
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122b to 125b as masks with respect to an inpurity elenent so that the
inpurity element is added to the sem conductor |ayers bel ow the taper
portions of the first conductive layers. 1In this enbodi nent, phosphorus
(P) is used as the inpurity elenment, and plasma doping is 20 conducted
under the doping conditions of a dose anmount of 1.5 x 10'4/cnR , an
acceleration voltage of 90 keV, an ion current density of 0.5 Alcng,
phosphi ne (IRH3)125 s TN and. a.lLow raf e 0.sccm Thus,
IOMfconcentgggion%?g%%???$gﬁgg?%ﬁ%p{g?%ﬁgﬁggBQté%gﬂ%g?h%gﬂigéégLP%hH@“d%“

over | apped tht FflidiBg bepSITIRONSUEIIME h%'tc?rr nelkdgprent, gTRhner .
The concentrati (;n of 5 osphorus (5) randee Ejtﬁ(L)lﬁ&ﬁgo'?%\l/élggriﬁegggga&ﬁngnqﬁ? ?T‘Lﬁ:l(.l)lpflty

25 regi ons cbadut @vel 3fret 5 255 X0cE0MhEs 1@ J{eé(tr&ﬁl%f ¢ hoRRf WhBacitor formed in the

| ow-concentration inpurity regions 127 to 136 have a concentration

gradi ent i folkewmdaspse with the thickness of the taper portions of the
first conductive |layers. In the sem conductor |ayer overl apped with the
taper 3¥ portilois dfo pdwsibld festisedOR @Y, iang OaYEthe @RhinRuk ik Yhe QROATtSHatihen
(P concentration) decreases gradually fromthe end of the taper portion of
the first eovdugbgvhn thayenseialanghy bbooeduspeby féreaddng plhimi helaeong race
dopi ng processing, a concentration distribution is fornmed. Furthernore, an
inpurity elrevientZ/85/40 $wcmd dath aroRF hewdr (§A-560MEEN Lf 300 Bhsupphied icdtaycoiledipas

5 118 to 121 to form high-concentration inpurity regions 137 to 145. In

t hi s enbodelestiode aha prgssite of ilrPat hén Rfamovetr (I 2AGIMHET) nE20 VB alaf agdtiedtiapkes
portion is preferably at |least 0.51.cmor nore up to a range of 1.5 mto
2m Ther ef stksiragg sife (gmple prEee ettty abstantkiessgativheeliibds voltagd hepplicd
channel length direction of the_ | owconcentratjon inpurity region having a
concent!fat FEICHr d8itBRFaseo! HeRS bdiydnbl A d@ngn arohisg ratesvigh raspecing Vit hisk 62
Herein, althaough the high-concentration inpurity regions and the

| ow concenf‘P’Z’i“i?%naﬁ‘ RSN LG Ekjﬁéﬁé’e‘é{r‘é’ mmos@p%ﬁﬂaﬂ’é‘l- yandactelegtipy ragiet W i s

R S A T K T
r gl on ot hEPEL RETCERE" B SRR B a0 MG Pet EBVSF Sl By TE REn R AAE Cabid ©
t P\ier gereza(r:ﬁh%:i%?g{ g&??l%ip%gariesetgﬁen uyczt{b%clji't 55@1%1 goegglthig.l ate, the glass pl at €,
15 Then, after removing the resist masks, second doping processing is conducred to
obtain a state shown in Fig. 2A. Doping is conducted using the second conductive layers
122b to 125b as masks with respect to an impurity element so that the impurity element is
added to the semiconductor layers below the taper portions of the first conductive layers.
In this embodiment, phosphorus (P) is used as the impurity element, and plasma doping is
20 conducted under the doping conditions of a dose amount of 1.5 x 10'/cm?, an acceleration
voltage of 90 kéV, an ion current density of 0.5 pA/cm’, phosphine (PH,) 5% hydrogen
dilute gas, and a flow rate of 30 sccm. Thus, low-concentration impurity regions 127 to 136
are formed so as to be overlapped with the first conductive layers in a self-alignment
manner. The concentration of phosphorus (P) z_ldded to the low-concenrtration impurity
25 regions 127 to 1361is | x 10Y to I x 10"/cm?, and the low-concentration impurity regions

127 ro 136 have a concentration gradient in accordance with the thickness of the taper

portions of the first conductive layers. In the semiconductor laver overlapped with the taper
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and the ceramc glass plate can be used to the mask 146. The upper view of
the mask 146 is shown in Fig. 16. In the third etching processing, taper
portions of the first conductive |ayers which are not overlapped with the
mask 146 are selectively conducted dry etching 20 to elimnate regions
overl apped with inpurity regions of the sem conductor |ayers. The third
etching processing is conducted by using an | CP etching apparatus, using

as et chi ng pegdsn ofehs fl%!b&%c@wmagpr i dﬁ?ﬂﬂi&%{}ﬁ@édtﬁlt t(EcBﬁé&‘ﬁ%t Otl’lﬁt_ivgllL B

this enbodlnent etching is ucte secon

usi ng C13 gkkﬂlaﬂ} oAt &d 6@&&.%9& &Qtl()ﬁ%‘{\"me ﬁg‘f"'c&ﬂi&@wﬁqﬂ?%@&rg%; 1@?)1‘2

VHZ) of 350 Wsupplied to a coil-shaped el ectrode at a pressure

Pa. An RF peweficalld3iP@hMIGQorf d9BnW hrdcdkis@, %Uch?JcLﬁ‘Hq&c% Um%nﬁ!t‘r'll?ﬁrr ratg,side
(sanple stage), whereby a substantial [y négative self-bias vol tage 'S

appl i ed t h€uahermbre, hxhﬁmbtﬁlhtﬁ/@lenﬁin@ma’%ad(le%tlﬁ%ﬂﬂ@@n‘;éﬁ%tﬂa@%ﬁﬁﬁp@ngﬁpxLaﬁq
126¢ are forned (Flg 2B). 38 An exanple of conducting a third etching

process 5i s i$8owi2i vo tdrnshighhoatérttionliepurldikddibBt iGN Bg 4pr ocess is not
conducted if there is no need to conduct. Next, the sem conductor |ayers to

be active | ayehstiof emb@h&mne,ltharm&ha(ﬁretm&eimadl lhgth difceGb8) offths kspek$brrion
formed by third photolithography. Under this condition, third doping 5

pr ocessi ngisipseleoibliuart least Ol ruhive ntdve g tdapamg: qirldoesso dg.m.p-Thepefotdrplthbtigh
regions 148 to 150 (high-concentration inmpurity regions and

| ow conceninflaenestd i bypur i thickress, otts) veideh f or ribd chanwthi Bhgdn dinuicint yof the

el ement providing conductivity (p-type) opposite to the above-nentioned
conduct i vi ky-¢epaeppayiondmaddsdegionttiringentomaeduetion gtaajver ss tor lrgoad tiraece

| ayers of p-channel TFTs Since the sem conductor |ayers are doped with the
i mpuri &9 1‘€f leP e 2 B githewi Hereth @libepgh the/highewaaenrasiqraisemurhiy ougidnt el

t aper portloH t he p-type. Iom#concentraL|on i mpurity reglons have a
concent r ati% 0&%%@%@%%@%63%% argfshppa separpighe” Aetwadiyndent isard dnar
inpurity r |on Fi g. the first conductive |ayers as masks
with resp d‘F oi'ﬁ%eqe it %‘}d ‘éelblﬁﬂ‘?g AEYINgD CORsGRITaToR REadiant a5t rmern pimilatlyy pe
i s added rho faorm rgjourleti% reqi onsi 48 to 150. | n thl enbodi nent ,
e pet ypd PR ea bt P e hapael GrBinEgERRHS B ol PG ARG

di bor ane Qﬁ ﬁg#ﬁnzpz%he first and second dopi ng processing, phosphorus is
added to the url

y regions in different concentrations.

Then, the region other than the pixel portion 94 are covered by the mask 146 and

third etching processing is conducted. The metal plate, the glass plate, the ceramic plate

and the ceramic glass plate can be used to the mask 146. The upper view of the mask 146

is shown in Fig. 16. In the third etching processing, taper portions of the first conductive
layers which are not overlapped with the mask 146 are selectively conducted dry etching

20 to eliminate regions overlapped with impurity regions of the semiconductor layers. The
third etching processing is coriducted by using an ICP etching apparatus, using, as etching

gas, Cl; having a high selection ratio with respect to W. In this embodiment, etching is
conducted for 30 seconds by generating plasma, using Cl; with a flow rate ratio of 80 {sccm),
with an RF power (13.56 MHZ) of 350 W supplied to a coil-shaped electrode at a pressure

25 of 1.2 Pa. AnRF power (13.56 MHZ) of 50 W is also supplied to the substrate side (sample
stage), whereby a substantially negative self-bias voltage is applied thereto. In the third

etching, first conductive layers 124c and 126c are formed (Fig. 2B).
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However, by conducting dopi ng processing so that the concentration of boron
becones 2 x 1020 to 2 x 1021/cnB in either region, whereby they function
as a source region and a drain region of a p-channel TFT. Thus, there is
no problem 20 Furthernore, in the case of using the condition of
preventing a decrease in film thickness in the second etching processing
for exanple, in the case of u3|ng SF6 as etching gas), in order to

f litate d t h RI E
o) tor th ﬁﬁ:**’nfg%%m& bR SS %@h@geghﬁw'{e{] Qe erbpdTR. The o
d0p| ng pr QRSESL E?( C-EPS 15 h()?(s'() U[C\{\(%n}‘]al[fgyﬂ_ %Hé() %(C%.ilar\r}é'lt(lmur |t y el ement added

to each senlcon H%s” conduct ed by

Egﬁa[ﬁ'{ e?j‘ngfald,l(’)rt%rt%l %B%Qngﬁ'&%ﬂ'}y&gugfg{f% 1Vto‘lag% n -C Ymmgg mbﬁ[gawﬁ%:kp with
oo or | 4o MR THAS OTGED HhBURReSheihy pW’F diS SonyPREL T e

ppm or |ess tlva PoAPTS conduc nﬁnt

at 550C § OfydQufing BQHBéuctEH‘SH%Q tHa}%HB@ﬁgp cgﬁ}%ahahtgl%lhl AEY RARAlNg 195

rapid thernal anneal i ng ( can own in

drawi ng, thRig h[ﬂﬂﬂ{cbﬁ%a%r?ﬂﬁﬁﬁrﬁy%ﬁm% JJ&&%@%&EEW%A ﬂf'ﬁpurﬁ?tréc){&td) QR formcd

treatnent to thereby erase the border between th ype inpUrity reg
(low concantwaldhonh angutife dFmRLAd tpfo{}i@moo%nﬂmtghwcqlar& by lebeﬁh at'o”QﬁIt
conpletely. In this enbodiment, at the sanme tinme as ove-nent | oned

activati Onabﬁ@kﬁht@ﬁ@ﬂcorﬂﬁm@w&@ﬁﬂhﬁ%} isladdeddoGhy %rﬂicbh@@éth@ Db s @ @teried
in the inpurity region containing phosphorus 10 of high concentration,

wher eby a hiyeksed! [conaarl MATs0NSinge the baﬁi&bﬁ@mﬂ@mmérsIqayelbpamvndhyrliqntmrﬁ\
channel forming region is reduced. In a TFT having a channel formng region
thus plodeleedntdy allbigyteanipuiay denicit de ppsabesighntic anystartivn, the bsoype
satisfactory. Therefore, a high electric field effect nobility is

obt ai ned, bzrmdctsmmrfaalononypucﬂmar@rmerhzsﬂzceoru:antrbeon gohlienrednildistdNgat of hisat
treatment is conducted in a hydrogen atnosphere to hydrogenate the

seni conduchd¥pe yerencepiasing itpdriogegans dRig( US) nfsimgdho fian cordictad: lbyers as

pl asma) can he
masks with respect to an impurity element, an impurity element providing a p-type is added

to form p-type impurity regions 148 to 150. In this embodiment, the p-type impurity regions
15 148 to 150 are formed by ion doping using diborane (B,Hy). In the first and second doping
processing, phosphorus is added to the impurity regions in different concentrations.
However, by conducting doping processing so that the concentration of boron becomes 2

' x 10% to 2 x 10*/cm? in either region, whereby they function as a source region and a drain
region of a p-channel TFT. Thus, there is no problem.

20 Furthermore, in the case of using the condition of preventing a decrease in film
thickness in the second etching processing (for example, in the case of using SF; as etching
gas), in order to facilitate doping of boron, etching (reactive ion etching (RIE) using CHF,
gas) for thinning the insulating film 106may be conducted before the third doping
processing.

Then, as shown in Fig. 2D, an impurity element added to cach semiconductor layer

(]
(W1

is activated. The activation is conducted by thermal annealing using an annealing furnace.

Thermal annealing may be conducred at 400°C to 700°C, typically 500°C to 550°C in a

39 .




used as anot her nethod of hydrogenation. In the case of using |aser
annealing as the activation, it is desirable that |aser |ight such as
excimer | aser and YAG |l aser is radiated after the above hydrogenation. 20
Next, a plating process operation is carried out with respect to both the
surface of the source wiring Iine 126 of the pixel portion 403, and the
el ectrode surface of the termnal portion. Fig. 7A shows an upper view of
the term nal. ﬁo[tj on Jp st ,after the plating pr_ocea? operation_is carried
and Fig. 7B"iRETLATES E"@é@t"i‘%??é’l O FEW-THEPESHON PR BPSUT losa. rgterakly @rldmf’é

nunmeral 400 indi cates a,termnal portian, d reference nuneral_ - L
represents OérgesﬁS(f‘é |t€18FPH’d’§‘ch ﬁ“?"é‘“@Bdﬁ%@?ﬂ’ﬂtefigbyalheaé%f“@FW%fpt *ftejrjﬁlngééq“. four

Al so, for the sake of sinpl expl anations, (Figs. 7A-7B indicates TFT
ot ovi ded i tophe Tegto PR ars RO ealing B il Horm LR ELER R TR T ne
126 is indicated. in the pixel portion 403. In this enmbodiment, 40 the

. b iygile. ) . ) .
pl ati ng proce operation was carried out by enploying the copper plating

fluid  (qmanuf aeﬁh%ijﬂ n\j\@uh gﬁgngﬁ‘m th g gé‘%hgill%ﬁgga) ele%nlsrﬁqu %f%%{%gd !tlglr A0K the

exanpl e of Fig isp I ng~’proce peration rs carried out,

Cth ot . | . . .
erther wr 'a@&iﬁd?%ezﬂhe%t?ﬁ?%&gﬁ@lpg BordM Bét&%g‘?k@hﬁ%%g{@rgg#g&g d&y

each other by enploying a du ern so as to becone

potenti al s coMhghrdce) SHAThE hSudiS rEbnOHigh &r{c@ﬁnﬁﬂgﬁﬁﬁm(ﬂga%s@ﬁ:l,t.he

adjoining electrodes are cut out so as to be separated from each ot her.

Al ternatively, [R§f@hbodih{ehbidr thd dai TRY adiBie hBEPEheBYioHSE A iviaBBn IERY used
pattern. Next, a first interlayer insulating film 155 capabl e of covering

the sour ceawd eamfst duteng @fsthiligatRini@bett&ed &f tRRAmphsint RbRnfdohStininB AL RS
insulating film 155, an inorganic insulating film 10 mainly containing
si | i conomayf bighewptayestioledicrely sSeickdldohddrerdiyean thosathbhdg:chi lagedainkpde
of an organic insulating material 1is forned on the first interlayer
i nsul ati ngtd bd ariiomel forntihg segembie diduead., InanTEE thalvirg: o @sinmef fobminghayionghas
thickness of 1.6 mwas forned. Next, a pixel electrode 170 nade of. a
t r anspar enproclonetdicini @EF fciuiment salpaistderreaskdomdt dregstallibicg escensfacmwner Therefore, a
insulating filmby enploying a photomask. As the transparent conductive
fi | m whi chhigbnelettrigt Beldt bléeasi ebilint scobotedlrod favisfaitosy ahemctdrifacg ahhdye
made of i ndi um '

achieved.

15 Next, heat treatment is conducted in a hydrogen atmosphere to hydrogenate the
semiconductor layers. Plasma hydrogenation (using hydrogen excited by plasma) can be
used as another method of hydrogenation.

In the case of using laser annealing as the activation, it is desirable that laser light such
as excimer laser and YAG laser is radiated after the above hydrogenation.

20 Next, a plating process operation is carried out with respect to both the surface of the
source wiring line 126 of the pixel portion 403, and the tlectrode surface of the terminal
portion. Fig. 7A shows an upper view of the terminal portion just after the plating process
operation is carried and Fig. 7B indicates a sectional view thereof. In Figs. 7A-7B, reference
numeral 400 indicates a terminal portion, and reference numeral 401 represents an

25 electrode which is connected to an external terminal. Also, for the sake of simple

explanations, Figs. 7A-7B indicates one TFT provided in the drive circuit portion 402, and

only the source wiring line 126 is indicated in the pixel portion 403. In this embodiment,
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oxide and tin oxide), an alloy made of indium oxide and zinc oxide (In, O3 -
Zn0O), zinc oxide (ZnO, and the like my be enpl oyed. Next, while the
second insulating filmis selectively etched by enpl oying the 20

phot omask, a contact hole which is reached to the respective inpurity
regions (137, 138, 148, 149, 151, 153, 150) is forned; another contact
hol e which is reached to the source wring line 126 of the pixel portion

is formed h 2 aAR9 td?ﬁéesg %ggr%(f\itm hxgl%sg ﬁ"l\{%{g@ h%igls @5 \E}'\a%fp cﬁﬁ% ttﬁé%}ﬁ@%a%]gtisg gfltl:itr'l ode

124 is forned: and ‘al §0, anot her

| ectrod ' Ty 4 i lLegkkodes. 157 to 160 which ar
ol oot 11 cal PERE BT ACKERAD A L ATyt RS piawic oBS. 1oag

148), and g, COI WML | JLd e th Jyve cincuit .are forned;, elegtrodes
169 and 163 vhy EParet pers A cRtiod @ SalelEa Aol R ity S GRS

S0 41 .. willbe plateci.ﬁa’?@c&%iﬁc% [??:T';lEi'l EM}T'}&?};&@EIO% 3 aac{u%u]:l? megm B g)l b%%hlrélct)‘(%ﬁc

(connection el éectrode) 1 or ne gctricalfy connécts t

i purity 86 QbedSdalhiwhe § QRS tLbYERS i i LBt g R ULge: Wk ing
line 126 Sf tﬂg)pile porfion;ba Batelﬁfgfﬁgpﬁ%ﬂgg%gth P%ﬁ§?5§@1ég$yﬁ%%lly

connect ed efe@uiddes gt 6Liest 4508 ®e Sdthrhd FnBLEh AREr. AhROr B HGARALHHARF. i kit N9
line which is 5 electrically connected to the el ectrode 125b is forned.

Al so, a pinglme} keforedd bl (Bingshelesinty satdry. connected to the inpurity
region 153 of th pixel TFT 206 by such an el ectrode 163 which is nade in
contact wi th &hdtisfiovenédppethsulatinp fithils5phpsble ef esicivdehd {8ircAvedng lifd S
pi xel electrode 170 is electrically connected to the inpurity region 150
of the hobtiilegpicdpdoinat. 20hidirs@nethesr iedubatredda 156 aminbedaniSinsgkeny g i n
contact with and is overlapped with the pixel electrode 147. Also, in this
enbodi Wenmaizlychnevinieg aitjobe nay lwhaowrlotddat t he el ectrodes 169 and 163 are
formed after the pixel electrodes have been forned. Alternatively, the
contact hol esMNgke a seopmbinteniayer nsulatiag it dé6ingadeorfrmed)rqamid indubriaf mauwriat he
pi xel el ectrode nade of the transparent conductive filmmy be forned in
such a neifemeden thedicy integlayer énsadatingdidmi1g5. In this embodiment, an acrylic resin film

having a thickness of 1.6 um was formed.
Next, a pixel electrode 170 made of a transparent conducti\:ze film is patterned on the
15 second interlayer insulating film by employing a photomask. As the transparent conductive
film which constitutes the pixel electrode 170, for instance, ITO (alloy made of indium
oxide and tin oxide), an alloy made of indium oxide and zinc oxide (In,Q, - ZnO), zinc
oxide (ZnO), and the like may be employed.
Next, while the second insulating film is selectively etched by employing the
20 photomask, a contact hole which is reached to the respective impurity regions (137, 138,
148, 149, 151, 153, 150} is formed; another conract hole whicls is reached to the source
wiring line 126 of the pixel portion is formed; and another contact hole which is reached
to the gate electrode 124 is formed; and also, another contact hole which is reached to the
electrode 125b is formed.
25 Next, electrodes 157 to 160 which are electrically connected to the respective impurity
regions (137, 138, 149, 148), and a source wiring line of the drive circuit are formed;

electrodes 169 and 163 which are electrically connected to both the impurity region 130
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15 overl apped with this electrode. _ Also, the inpurity el ements capabl e of
applying the p type are added to the respective inpurity regions 135, 136,
144, 145, which may function as one el ectrode of a holding capacitor 207.
Thi s hol ding capacitor 207 is fornmed by el ectrodes 125a and 125b connect ed
to the capacitor wiring line, and also by a sem conductor |ayer, while an
insulating film106 20 is used as a dielectric menmber. Wile the

above-descriBeg‘nanufacguri£g3nethod s carri d out, both the drlve circuit
201 and t h@"BitREIMPBFFTEHOBES s iomeed ap plegtrade {Hensaien dupsededtl ! ismancd

drive C|rCU|tlg$1 co talns th CMOS. ci r cui 202 onstructed of the
n- channel t}B‘é lfﬁmfﬁ %H’cf‘e{:ﬁé SIMREIL, Frgion Lijevhig C‘Z‘U’ﬁ‘t“Wh%b‘*biri‘elﬁ"b’d)‘rft‘ltléh

205 t th 3 | f th 25 h d the hol
capaci tor g7 sabhifpe @éop %‘: BHGURICHE® Ao Ba ERt TSR & TdBSEFaF B s

f dt t f t f th
sake of cg%@%?gdnéﬁ% PRty 725 (e RLOPe 3 BRGeatTing Wise Brker
POT L1 01 501 oD AR LML ;cﬁthwbc&{omzsﬁwiﬁs&Ufed (n thi's embodi ment . It

shoul d al so be no ane ref érence  numeral s shown in Fig. 3B are

enpl oyed as thase f @ixel @Qkﬁ“@ L Kﬂ) EQ%é%lyﬁ%Bnégga k3 he ﬁlaﬁﬂgg 1&[{' lgﬁ gt it

and Fig. 5. The dotted I'ine shown 1 n correspon

sect i onal ix@WTFfIWbéaJ&HQm%I&QHd%q 6'3lmc1/f\1ﬁnaéié”'mFd<ﬂua& -with'§n %t&\%?'h

B-B° shown in Fig corresponds to a sectional view taken along a got ed

line B-B' @fthkh@pixl eRk&8de FT@- Aol this pﬂ;‘i’el‘éw&%rodk!'I?WabQ:fchtth@]lﬁr(‘cbh\’l@ctgﬂttJ) HRe
substrate obtained just after the source wiring |line the pixel is

formed. Thenfirkelredib W60 UF cheOiolHitk S apaREA 209 By ahatmnw‘c%t i r169l WHicIS HGha R
manner that while 10 a black matrix is not enployed, an edge portion of

the pixel iel@staadacd] Z8d isovatlhgngedich ehdpixebaledt@rped. Wi th the source
wiring line 126 in order to shield spaces anong the pixel electrodes.

Al so, in accorfiaode thistemboddensieps hsimowanipte isBhewe aodheekt rodest d%aindnigsber
of photomasks which are required to manufacture the active matrix
subst r at e arefdmhaded@nehe pixel electrodes have been formed. Alternatively, the contact holes are
formed and the electrode is formed, and thereafter, the pixel electrode made of the
transparent conductive film may be formed in such a manner that this pixei electrode is
15 overlapped with this electrode.

Also, the impurity elements capable of applying the p type are added to the respective
impurity regions 135, 136, 144, 145, which may function as one electrode of a holding
capacitor 207. This holding capacitor 207 is formed by electrodes 125a and 125b connected
to the capaciror wiring line, and also by a semicondﬁctor layer, while an insulating film 106

20 is used as a dielectric member.

While the above-described manufacturing method is carried out, both thé drive circuit
201 and the pixel portion 205 can be formed on the same substrate. The drive circuit 201
contains the CMOS circuit 202 constructed of the n-channel type TFT 203 and the p-
channel type TFT 204. The pixel portion 205 contains the pixel TFT 206 made of the n-

25  channel TFT and the holding capacitor 207 (see Fig. 3B). It should be nored that such a

substrate is referred ro as an "active matrix substrate” in this specification, for the sake of

conve_nience.
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15 six. A description will now be nmade of steps by which an active matrix
type liquid crystal display device may be manufactured fromthis active
matri x substrate obtained by the above nethod. Fig. 6 is used to explain
this manufacturing steps. After the active matrix substrate fornmed under
such a condition of Fig. 3B has been 20 obtained, an orientation film 301
is formed on this active matrix substrate of Fig. 3B, and then, the

resul t ant actlv trix substrate rocessed by a rubbi ng process
operation. It Sfo 5&%’1‘%%@“% é‘&f IEHIRS § Pt’fﬁ BORHBOYi the Af LivpBREesyhyeare
i | l.ar 'shape was fornmed

t at f
HECRIE T Cp S BREE B S e
| t t t f th bstrat
AR Y, Hlin T
ent 1 surfagenl OB FUIS At IF SR R0 PLLLAL oot spaer et

a counter su strate B0 i's pr%pare is pro

counter 543548810 akLe- t%%é}l ;§ 18hga 86! e lihd AL & inFe. Gog[. etfjn: Rt ?%2%]23&%[ {BeFig o

l'i ght shlelglng | ayer are arranged 1n cd?res ondence

pi xel s. A fj@&éh&’@)@ﬁ&% 8 é”%tf&ﬂﬁﬁ%x@ tﬁiée&ﬂgﬁghﬁgt&f@'hﬁc ¢OROJf Béfs aﬁg %P a

| i ght shielding |ayer was provid count er electro

t r anspar entarC@hysbe Gdw 8f JHe'a'ﬂx‘O@%mftHQ M[I%& émgmfeh 2135% 'aftgr fHel ¢ ﬁigAﬂVt'rl%Ot[tg@ 126

pi xel portion, and 5 another orientation fil was orne on an“entire
surface of dffike pRhisebrsaidstrate, and then, the resul tant substrate was
processed by the rubbing process operation. Then, both the active matrix

substrate on whitehpikdlgutXet opeiif é@BodiRgnt E%ﬂﬂfz‘/&u&:ﬂﬁﬁ Widh a BlenbPiHRdhHiigNd
t he counter substrate 300 are adhered to each other by using a sealing

mat er i al0 3@hladMinheizéis hiot e@playsd, minkelde botrnidiehSpiakl dhe ik ar70al ardfeedthese
two substrates are 10 adhered to each other by naintaining an uni f or m

i nterval byvetiappetli Withrthangutdrewpridg kime $b6pedrdaprcgiicld Hpac@afheng the lpiqui d
crystal material 308 is injected into the space between both the
subst r at esekstiades. o conpl etely seal these substrates by using sealing agent
(not shown). As the I|qU|d crystal material 308, the known |iquid crystal
material my bélwnpn egeerdamtrewith dictdtens shownaiot ihizembodinersubsorhnendier ohie
count er subﬁtrate is cut out so as to forma desirable
otomasks which are required to manufacture the active matrix substrate could become -

15  six.

A description will now be made of steps by which an active matrix type liquid crystal
display device may be manufactured from this active matrix substrate obtained by the above
method. Fig. 6 is used to explain this manufacturing steps.

After the active matrix substrate formed under such a condition of Fig. 3B has been

20 obtained, an orientation film 301 is formed on this active matrix substrate of Fig. 3B, and
then, the resultant active matrix substrate is processed by a rubbing process operation. It
should also be noted that in this embodiment, before the orientation film 301 is formed, a
spacer having a pillar shape was formed at a desirable position by patterning the organic
resin film such as an acrylic resin film in order to mainrain an interval of the substrate.

25 Alwernatively, a spacer having a spherical shape may be distributed on an entire surface of

the substrate instead of the pillar-shaped spacer.

Next, a counter substrate 300 is prepared. A color filter is provided on this counter
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15 shape. In this case, the dummy pattern which is provided so as to
performthe plating process operation is cut out. Fig. 8A is an upper view
of the active matrix liquid crystal display device after being cut out and
Fig. 8B is a sectional view of this liquid crystal display device, taken
along a dotted line DD . In Figs. 8A-8C, reference nuneral 400 shows a
termnal portion, and 20 reference nuneral 401 indicates an el ectrode which
i s connect tQ. .t rmonal. 0. far: the sake of .sinmplicity
one. TT of Steie BRI B Al BT BRl 03 Ruy o e Ll Q% 4D BBabebeed
wiring lin | 1 -pi.xel .1 pok ti on. i FL.gs.. -8C._Al.so, the
el ectrode ﬁb%%?ésbg?%%t&\réﬁgg a}%ﬁ?éﬁ{ﬁ c}f%g ‘{‘gh%&r’ﬁﬁé%Oiqﬁgégr%‘?’?@gti%@ﬁhﬁ‘ﬁﬂ?%e

term nal parki Q1 (iOigiR smammgaf ‘Egkgmgidgsﬁ hRde A0 ki &bc&&depfd?ﬁﬁ%&%gfi a%

the plating process operation’i xposed, and a transparent  conduc

filma404 i&aB%a’i’&%ccﬁ%w@émﬁl{ fas rRQH 30 Rt PHAT ggﬁgﬂ?f%ng@qhéhbéﬁ% re

properly provided by using the technique known G n t . . n, an FPC
i s adhered,t&hthsriexRASS ﬂ_lrﬁ’g()g iely fc%fe%'dﬁ A &rird bt RL Rl C(RQ{[EI‘ b?tgstmf}:. ;mtdhe

enpl oying the known technique. Fin*. 8C indicates a sectional view o

liquid crygieal det &RbleyndabiERe %}g Brockhied BPehéRbbaspleeen pdheed thereto.

Referring now to an upper view of Fig. 9, a construction of the liquid

crystal nodul eThembutlagicutask maracedsEanes wHit Hehexapomenewel (B 086 dRRner
will he described. It should 5 be noted the sane reference nunerals shown

in Fig. 6 aklforihed e dyeduasertshbaeatt G00 mdendhénad thach atkeClonRERen tséaling
Fig. 9. In the upper viewof the liquid crystal nodule shown in Fig. 9,
such an achixgiahdd7.i Whikufdter ateixied irmdhbe sehling mardrenl S63) iheg: mat @ib@ieSTH@ t o
the counter substrate 300 where the color filter is provided. On this
act i ve loatadhergliostchbder bpenetainénd or wetbrintietepval ély dpefitleromd the pille sletriede
circuit, an external input term nal 319 used to adhere an FPC (Fl exible
Printed Gpeesr thhegafter.a liguid erystal metesab3Qfsis thjewed onn elot spahe besteen hath thaput
termnal 319 to input portions of the respective circuits. A light
shi el di ng substastesBREs PsopRdaiEiserl sheserubgtates b usingseabumagant dnpisthoane. Py
such a manner that this light shielding | gyer 303a i.s overlapped wth the
gate-wiri rfgg f‘ﬂﬁ _Csryﬂgldnateriapyo& the known quuig%rysta?f material may be enegloyed. Then,
either the active matrix substrate or the counter substrate is cut out so as to form a desirable
15 shape. In this case, the dummy pattern which is provided so as to perform the plating
process operation is cut out.
Fig. 8A is an upper view of the active matrix liquid crystal display device after being
cut out and Fig. 8B is a sectional view of this liquid crystal display device, taken along a
dotted line D-D'. In Figs. 8A-8C, reference numeral 400 shows a terminal portion, and
20 reference numeral 401 indicates an electrode which is connected to the external terminal.
Also, for the sake of simplicity, one TFT of the drive circuit portion 402 is shown and only
the source wiring line 126 is shown in the pixel portion 403 in Figs. 8A-8C. Also, the
electrode 401 is electrically connected to wiring lines 157 to 160. In the terminal portion
40, a portion of the electrode 401 which is processed by the plating process operation is
25 exposed, and a transparent conductive film 404 is formed.

Furthermore, a polarization plate 309 and the like were properly provided by using the

technique known in this ficld. Then, an FPC is adhered to the exposed portion within the
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15 drive circuit 20la. Another light shielding |layer 303b is provided on
the side of the counter substrate in such a manner that this Iight
shielding | ayer 303a is overlapped with the source- wiring-line-sided drive
circuit 201b. Also, in the color filter 302 which is provided on the side
of the counter substrate on the pixel portion 205, the |ight shielding

| ayers and the colored |ayers made of the red (R) color, the green (G

color, and the hlue. Bﬁ-col?r_ar 20 provided in _correspondence with the.
respect i ve ' PrXRPor Y ERE I %‘BPV&“’athﬂ‘ﬂjﬂful fag. e truligansp agicspong) yicw of
thereon an i nage, a col.or representati i rmed by three colors
constructegubwgﬁﬂénﬁgﬁgFﬁgwﬁgyéﬁagfrﬁﬁgﬂﬁgﬁoéngﬁ¥“Vh@w86ﬁ@Wéﬂ“1ayer of

green(G colory and the colored |ayer of blue (B) color. It is so assuned
that these col SHEHTRYEY &0 8F Whe ViFkShER ?«ﬂeC%?faFgﬂlhﬁ&flwéw Fpiak pogule

arranged. I his.case the color filter 302 is provided on the counter
subet rat e SR0bBHEeT EERRSwE TP sbo il bt PR el sdni SRO0L

i nventien i imted reto. \When an actiye trix substrate,is .
nanufac?ur%%?ag&%g#£%£§?f%gﬁjﬁéf“ggjgpﬁﬁgﬁn&ﬁ %ﬁiga%%kgwénﬁgp?ﬁ%“§&8§tthe.

45 Al so, téﬁ?JdAEQBe§Q%§k?h§%n£ﬁ%?ﬂF§p§.is provi ded between the adjoining
rnte

pi xel s in e col or SO as td shield the light at the place other

than the di spliyhk %gbmie&'otfwg%pgh%%al ﬁmdue%swﬁhmim!gvaléhg:gsre;g{:&{@ynﬁhﬁo

he provided at such a region ca covering the d?lve_ ( S
Al ternati Web¥rareiiG8hdrhg vﬁaeaim_aw%lat&m@ﬁnl@@a%é )l/ﬁtgtesﬁsir\ﬁpe $od GHLL dy

covered by 5 a cover when the liquid crystal displa evice I's assenbl ed as

a di splay dobrtfild iggroeldedt (RNHG actRPhiadng uRtrag, SUGE 8RALAR:SLHRIR el SHEH R
i ght shielding | ayer may not be especially provided. Al so, when the

act i velOmatthe irswhatnrf a4 kst uinctimnadal 3 19euski ebbhdbdte hdimy (Flayiele Pa@yYiche
formed on the active matri x substrate. Al so, an FPC 321 constituted by a

base fil mGinciig 3 I iangirinigrimei X Cacad nedohiect ke elQ@redtiefnakriMus 19 & mjal
by enpl oyi ng ani sotropi c conductive resin. Furthernore, this FPC 321 is
f ur t her nopertensdfahmecspbytiee cigiukor cenent pl ate so as to enphasize a
mechani cal strength. Also, in this exanple, all of the drive circuits are
formed on t he Aslighstshéalding layer 80 e ipveliged arethersade qfitbe esurofr substramyinbech a
enpl oyed in a portion of the drive circuits.
manner that this light shielding layer 303a is overlapped with the gate-wiring-line-sided
15  drive circuit 201a. Another light shielding layer 303b is provided on the side of the counter
substrate in such a manner that this light shielding layer 303a is overlapped with the source-
wiring-line-sided drive circuit 201b. Also, in the color filter 302 which is provided on the
; side of the counter substrate on the pixel portion 205, the light shielding layers and the
colored layers made of the red (R) color, the green (G) color, and the blue (B)}-color are
20 provided in correspondence with the respective pixels. When the liquid crystal module
actually displays thereon an image, a color representation is formed by three colors
constructed of the colored layer of red (R) color, the colored layer of green(G) color, and
the colored layer of blue (B) color. It is so assumed that these colored layers of the
respective colors may be arbitrarily arranged.
25 In this case, the color filter 302 is provided on the counter substrate so as to realize the

color display mode, but the present invention is not limited thereto. When an active matrix

substrate is manufactured, a color filter may be formed on this active macrix substrace.
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15 The liquid crystal nodul e manufactured in the above-descri bed manner may
be enployed as display units of various sorts of electronic appliances.
When this liquid crystal nodule is assenbled, a back light 310 and a |ight
conducting plate 311 are provided, which 1is covered by a cover 3 12, an
active matrix type liquid crystal display device indicated in Fig. 6 may
be acconplished. It should also be noted that the cover 312 is adhered to
the liquid 20 cr st d by, e oyi ng adhesi ve gent and organic resin.
Al'so, when thed é’?&%&qg h Jd"éﬂlﬁyf 8%5@@1*@6%%@9 keiniea xdomrhe pelor
substrate and the count bstrate surr by a frame, and a
space bet @%rfﬂéééﬁﬁg%ﬁg?ﬁqéﬁﬂ‘ﬁﬂ%§"Fdﬁgef 'Fé % 3&%”“@rg%ﬁi%”ﬂé%ﬁnﬂso

as to adhere

trate t he fr odi nent 2 25 The prese
i nvention ﬂ%lfégfhﬁgﬂ b&r?ﬂhﬂ édﬁ?ansﬂFWﬁgP Fﬁé“b?“%‘b1%%¥“b6p¥ﬂ%ﬂqﬂgt

formed by way . fferent step fr n]that of rce ring

a drive ZIF&%P% f\ﬁ%n?%wg%ﬁgmé Hﬁﬁ@ﬁﬁpageéﬁngFgﬁi&ﬁdfﬁf‘¥W§hﬂ%ﬁﬁﬂl Pg¥he
1

Prder st cod cee PR RPN A Fledt S86TpE s vt wf'ﬂﬂ. drBie o

the pixel ?g[?ﬁd i QEIS{CC%PLHIXUEH[‘? %ucﬁ{ £ ﬁ%ﬁt Eelc?ﬂ;f?a \c’:\llrt[rllango Emeer%:e?lfn gé%rogﬁebi

di spl ayed e %sa Ti'Ci ource wrin

the pixel poLd iARAHE a‘%uU@%[ﬁ( sQ@s‘?ﬁtéEarH&?qu‘@u?JH H*E h ‘Pccﬂ‘mltnﬁqlnnrl@%?

to each other, and an interval anong these source w

to a i xel (il dHo tROHhG AL SShehg 0t ed that Fig. 10 i3 a bl ock
construction used to realize a digital drive. In this enbodinent, this

bl ock construchl®N agOF@i313 @nSQUREE DS hd8He lHhVEnE b \eiink l%’ is 1Ql’cxie40 the
portion 94, and a gate-sided drive circuit 95. It should also be noted that

an 10 gxpression mpirclcmlﬁmrmmplowﬂ@mﬁ&r ol @BRNEF@&In. LRI MR, YhisFre
gate-sided drive circuit and source-sided drive circuit. The

sour ce- si dgal ﬂrfumﬁem&ﬁzmtmf&&xddsmper e fd ek nvdrit bl e SBiaf o LRGSR 2 93@haRical
latch (A) 93b, a latch (B) 93c, a DA converter 93d, and a buffer 93e.
Al so, the gatrertlsi ded drive circuit 95 is provided with a shift register
95a, a level shifter 95b, and a buffer 95c. Also, a level 15 shifter
circuit may beAppovnddds leetmeln dllhef Ithe odriyeB)kirdGics and foimeeDioA clonvsabirere.
93d, if

qual

Alternatively, several pieces of ICs may be employed in a portion of the drive circuits.

15 The liquid crystal module manufactured in the above-described manner may be
employed as display units of various sorts of electronic appliances. When this liquid crystal
module is assembled, a back light 310 and a light conducting plate 311 are provided, which
is covered by a cover 312, an active matrix type liquid crystal display device indicared in Fig.
6 may be accomplished. It should also be noted that the cover 312 is adhered to the liquid

20 crystal module by employing adhesive agent and organic resin. Also, when the substrate is
adhered to the counter substrate, both the substrate and the counter substrate may be
surrounded by a frame, and a space between the substrate and this frame is filled with

organic resin so as to adhere this substrate to the frame.

[Embodiment 2]
15 The present invention is featured by that a source wiring line of a pixel portion is

formed by way of such a different step from that of a source wiring line of a drive circuit.
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necessary. Also, in this enbodinent, as represented in Fig. 10, a contact
portion is present between the source-sided drive circuit 93 and the pixel
portion 94. This is because the source wiring |lines of the source-sided
drive circuit and the source line 91. of the pixel 20 portion are forned in
the different processes. In accordance with the present invention, the
source wiring lines of the pixel portion is formed in accordance with the
different process ,fromthe process for the source wiring lines of the

sour ce- Si deiﬂ b5 g bedimegtea i H{E}P@@Pmﬁ e e of fﬂill‘-aftfioﬁgfprlﬁG@s\sbtoq:)‘mlzénttbwiu'
carried out th resg g ? t he rlnq I|ne usi ng_the same material_ as ,
that of thef té"%a%r% ¥ %}e t shy!d henndemioed shag g 10 w1 thiee pigcesovfspiticby
a 25 material gV|ng ‘%ﬁ pw re i stance value. Also, in order to performthe

pl ating pr o‘<¥éf§§ el gothoR asiiprls ey H'gcqbu ‘hfe%a“ dflrlpﬁéu-@ia 08| are

portion are nn%ﬁ% ﬂ%to eag h of. herig% | oyi n 8? ine p ttern in

Such 47 a NERA PRE BKF ObrmPHESE Alor e P ReY g pbthepisel port va) |
d at

o ovi deas - arede oy Rind BaneREH Ml e R iR i B RO BURRELALYR Py Bal Amwpser

by enploylngmgighﬂ&pg%k(ngug@ﬁg lgbgpgpﬁgkﬁkggtrode for executing a

pl ati ng process opérati on 1's rrovi the el ectrodes used to

performthe 5 pﬂt@rlijm Jo%@ﬁémﬁl%ﬁﬁé‘ﬁnono %raeb%ap%a;[ﬁldmwu% aqgs?ﬁmmmé

Al ternatively, e source Wri es are connecte

pattern, thgONAKE @ﬁ#bé@fr‘ﬁe@ﬁ E\Pﬁsr Bl Aéjél@ﬁﬁc CJH:t‘ampzrx Qﬁﬁ'§ Aﬁﬁea@ﬁr&@@r&} 243 ng

process operation by a single electro I'n one

line shown g pidet ortdh 99NSHd hULeSside§ WriveO Wirchid . 9 ?t :Q\fo u“] Qlss YRStk &hafng
i ndi cates such a place which s cut out after the plating process

operati om haprdieionPéidedimmst! indHlichk s a @nPEXRIMRRTAIVRD 2 94teCOMARIAR & cuit and
plurality of pixels, and TFT el ements are provided W thin these pl ural

pi xel s. Al sosourde-$ibel piinetirqerti on 94, a large nunber of gate wiring |ines
whi ch are connected to the gate-sided drive circuits are provided in
paral | el to eacTthesbhete-sidet dive cidic98ngproaided oithi shift Geopt@ioSaablaycicVeI 3]
by a material having a | ow resistance value, while plating process
oper at i on iadagdr (8) &BcoaD/Mi dcdnveasp@id, and admifiet 83¢.r Adbe, ict duresidkdyineatircdid
of the same material as that of the gate el ectrode.
95 is provided with a shift register 93a, a level shifter 95b, and a buffer 95¢. Also, a level
15 shifter circuit may be provided between the latch (B) 93¢ and the D/A converter 93d, if
necessary.

Also, in this embodiment, as represented in Fig. 10, a contact portion is present
berween the source-sided drive circuit 93 and the pixel portion 94. This is because the
source wiring lines of the source-sided drive circuit and the source line 91. of the pixel

20 portion are formed in the different processes. Inaccordance with the present invention, the
source wiring lines of the pixel portion is formed in accordance with the different process
from the process for the source wiring lines of the source-sided drive circuit in order that the
plating process operation is carried out with respect to the wiring line using the same
material as that of the gate electrode, and then, this plated wiring line is covered by a

25 marerial having a low resistance value.

Also, in order to perform the plating process operation, all of the source wiring lines

of the pixel portion are connected to each other by employing a wiring line pattern in such
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Alternatively, a gate-sided drive circuit may al so be provided at the
opposite side of the gate-sided drive circuit 95, while sandw ching the

pi xel portion 94. Also, in the case that the drive circuit is driven in the
anal og manner, a sanpling circuit may be provided instead of the latch
circuit. 20 It should also be noted that this enbodi nent 2 may he conbi ned
with the enbodiment 1. [Enbodinment 3] In the enbodinment 1, such an exanple
i s indicated. That t aper gort on is selectlvel¥éetche

this enbod?dbHrnc thycil E?fgtﬁmgob% By %fﬁé‘}ea‘ﬂ’iedﬁ“"lré’”&é‘r‘&ﬂ BUGtIccpgt pp o
shoul d be un r st ood t hat _since onl tion of this enbodi ment K 3
is di ffereﬁ’F A A B S e B R}Vlgh%ﬁfg[i ?‘ké“r“‘b‘BF NOEHOT 4T HBt U ed
In Figs. cbf?hecltt,d t(geacﬁ%tﬁhr] oS Slpl(ft))\«thlr A 'w“?nrg,?l@c (Ratitﬁ%, Aé}?}ﬁqg &:ﬁﬁgﬁ}d% iLt) hggghlﬁ)cpg’

third etchi'hg process atiron

carried out. 15 (Fgggcebs S}%A\'r %rgﬁtﬁp‘é ?t rlgdﬁ O %h@'eﬁ&ﬁ%)tdlu gaLfO.l IiOnPLrFHqubt

pi xel el ect o con ranspareht Co

11A, a st rg&&@@%@éeﬁgg d,qaaﬁ a8l segggl gagﬁkév@ééfﬁ&@ A LOME |L 198l (ﬁggl \ev%}g,ode

5 structur “the e ment 1, a e first conductrve layers

708 own tapgks aﬁofsd)rg{b%tedo‘ﬁ}/ ;EhE %Hh% pat:ﬂa’?nfﬂl{eséorg'@eg:ﬂcsdu\{ lv?rYr% hﬁg’s nhs he

overl apped w th the inpuri regl o | e sandw chin e i fsu

film 1t sprikded®ynRE ﬁﬂltﬁlla%troée@@o;guﬁﬁén Bfﬁq{#ﬁflé é’l@crlr&ytze\rvﬁh%x fné qull(:?%bo
havi ng the taper portions correspond he first conductive |ayer 124a of

the enmbodi d®iéd line N in FID 10681 ROGE B&mﬁinem%ftlftdjuﬁﬁ}ﬁﬁ AASOYEERs Wchi NG
line; 720, a gate wring I'i ne. Al so, Fig. 11B shows such an exanpl e that

the resul tiphckwditldiseiuy stiahfrertlulptiing greei8s opdradoh hhphe gafemstir uct ure.
In. Fig. 11B, the first conductive Iayer 804 is overlapped with inpurity

regi ong0803 aruel[s8Q;5p1xwrpdraoﬁémdmnc;hnsngalamhlqn@ﬁﬂlféls AgdfTHTRle Aks@,ar@pdividil
conductive layer 807 is overlapped with inpurity regions 806 and 808,
whi | e sandwitbin thgsaplural pinedd. ivig, ibtHe gixel pandbrad4, iarlsige eonthie b e ey 11810
is overlapped with inpurity regions 809 and 811, whi | e sandwi chi ng an
i nsul at i ngwhichrare Notreectecefoathe igee -sidevedrale @R Uit adipratided i sovlldeo waah ordet.i ne
Also, the terminal portion is preferably covered by a material having a low resistance value,
while plating process operation is carried out with respect to an electrode with employment
15 of the same material as that of the gate electrode.
Alternatively, a gate-sided drive circuit may also be provided at the opposite side of
the gate-sided drive circuit 95, while sandwiching the pixel portion 94.
| : Also, in the case thar the drive circuit is driven in the analog manner, a sampling
circuit may be provided instead of the latch circuit.

20 It should also be noted that this embodiment 2 may be combined with the

embodiment 1.

[Embodiment 3]
In the embodiment 1, such an example is indicated. That is, the taper portion is
selectively etched away. In this embodiment 3, no etching process operation is carried out.
25 It should be understood thart since only a pixel portion of this embodiment 3 is ditferent

from the embodiment 1, only such a pixel portion is indicated in Fies. [1A-11B.
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(by the planting process); 820, a gate wiring line. Since the triple gate
structure is enployed in this enbodinent 3, the OFF-current can be
reduced. Also, since the width of the gate el ectrode is made narrow, for
example, 1.5 20 1.t.m the OFF-current may be further reduced. It should
al so above noted that this enbodinment 3 may be freely conmbined with either
t he enbodi nent 1 or the enbodi nent 2. [Enbodinent 41 The enbodi nent | shows
such an exanpl e e ed,in the 25
ﬂl%@]lg({aﬁnlgﬁsj M? lmr{ \])Sﬂ ﬁlrlL (?’g gaf6ﬁjmpr()?h~ib é)})b[n'{ﬁﬁainﬁgﬁt

transm ssion type | cryst al

4 indi cat es2BRyf tiﬁe&mk(ﬁn%t%rrﬁ%c%k zgﬂtt ﬂﬁw'f quid. ery ?‘E%‘I’d"qlfﬁ‘tm‘r% qEvi&s:

It should he understood that since a pi X &1~ P

enbodi nent  fris actbltéIQﬂémmfer@m& hereipedi ¢h. &, Pi xel portion
is indicated in Fig. 12. (As a su)bstrratte mflf]mlg }}slltd?a“”aig] quartz

substrate, and i Picasti G sSyhrkit & RYo he l@HBH@Y e FoLUE Le ] .
this embodi nent 4 corresponds to the reflection tbytpe(’rllﬁqutﬂgﬁqg }“L ‘t Tm’dL

di spl ay Bevitagtutcheff ghei embolisRacilf hed |[hm1£safcbﬁauaﬁ% lab O3 t@ARchhd % v&n
substrate, a netal substrate, or a stainless steel substrate

i nsul ati ng gadansi Asforeseld, e fascsdhiiaas e iﬁ}'%‘?'?@?’ts dURY apf‘uﬁxlv&ﬁ H@Huytﬁjltg region,
enpl oyed. Fig. 12 is such an exanple that while a plating process eration
is carried vute samdwaddog dangsulatitf fithe ermbodi ment 1 so as to obtain a
source wiring line 1401, after a second 10 interlayer insulating filmis
formed, the redushard Bubstdaber ils: fiat tenhedivbyagApI0y g ZPRLHARRAK hfer
forma contact hole, and then, the respective el ectrodes, a gate wring
line, and P@f@@%toﬁtwdo@eﬂiﬂﬂﬁta:oedﬁa:rmseﬂyerﬂhéﬂ}zploxem ehewiiade: 1408k
electrically connected to an inmpurity region 1405. As materials of t hese
el ect r otfes T&sEEncEausstal 7 indicasde sba0s wmsgdnhe;rrﬁtaaml,;atcs»vhmg frg:. superi or
reflection charﬁcterlstlcs may he errploz: g., either a film15 mainly
containing Al. it AdRyhowy sush ﬂ(‘lsinlﬂv!@ )th@ﬂha rsiuehlcﬂ&ehhmdyeﬂstaﬂ incntubfis hhaese
materi al s gay 'bf used. In Fi t he pi xel TFT 1402 owns a doubl e gate
struct ur e, CAAdTRI SR IR SETUCHH - g@t%n o1 Be libh fiest condudtivg lnesgi $Msis oFheagpedheinhel

formng regions are ov a t.h each
gnpunty Tegions g& SR éaO%,y\\fﬁlnlc sandwiching an insulating film. Also, a first conductive

layer 807 is overlapped with impurity regions 806 and 808, while sandwiching an insulating

LC& Ber

15 film, and a first conductive layer 810 is overlapped with impurity regions 809 and 811, while
sandwiching an insulating film. Note, reference numeral 801 indicates a source wiring line
(by the planting process); 820, a gate wiring line. ..
| Since the triple gate structure is employed in this embodiment 3, the OFF-current can
be reduced. Also, since the width of the gate electrode is made narrow, for example, 1.5
20 pm, the OFF-current may be further reduced.
[tshould also above noted that this embodiment 3 may be freely combined with either

the embodiment 1 or the embodiment 2.

[Embodiment 4]
The embodiment 1 shows such an example that the active matrix substrate used in the
25 transmission type liquid crystal display device is formed. This embodiment 4 indicates an

example of a reflection type liquid crystal display device. It should be understood that since
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ot her, while sandw ching the gate el ectrodes 1403 and 1404, and the
insulating film Note, reference nuneral 1420 indicates a gate wring
line. 20 In accordance with the nmethod for manufacturing the structure of
Fig. 12, since the pixel electrodes and the gate wiring |lines can be

manuf actured at the sane tine, a total nunber of photonmasks required to
manuf acture the active matrix substrate could be reduced to 5. [Enbodi nent

o122 Fras ol g0 Sho A0 RATRLS L B SRR et 2 L M h B squrcs

50 Fig. 13%fx@P§&§%tx§1rﬁﬁ%Qt@ﬂ gxappl e that after a source wiring line 903
of a pixel portion is proceSsed by a plating process operation, an

interl ayer |nsuA§tf,|bnlgbtfthn1,|(,s]\b fkaed P?E,qna 8{}{,& e l,!e)’{jllﬁ[slfgﬁbbg%g ngnthrll S

interlayer insulating film "and t her ea
processed bymplapbdat Flﬁl@h&hﬁﬁ@%ﬁicgﬁ)ﬁl @Hbgaméit'i'ego?ltapcﬁhis?0 ‘?l‘?%rr(, g(gré(fgngt]?pg Lqun

termnal portion 900 is fornmed at the sane st

el ectrode 9@@siaf dﬁpd?ldvelcéltm%wisrﬁﬁosru%l S A
formed at the sane step as this el &ctrode. atlitld%\ p&rlﬁﬁmﬁ% & ts'}f(;gornc:’elon g

| i ne 903 ofméetdsyisxete, posi daQiless HEdl subsiSfk W&‘é’:ﬁ{ ﬁﬁSIBElﬁﬁ(eﬁﬁl?g 9 1@8 (pljl ?surt

process operation. Subsequently, an interlayer insulatin

and a cont abtrdubheryite deemmiclyWhgslofdd. s contact hole is forned 10 a
portion of the electrode 901 of the term nal portion 900 is exposed Next ,

only such an éipoled snelgharexafnptdithaevatiler ORi9Q Iorofest hﬁ&a%ﬂ‘:@é"ﬁmgg fdtqg
900 is processed by a plating process operation, so that a plated 04
i s forned. aTherdents with thncskodiaehi O8O W toi dtgmhhrseurceavlﬁﬂ&lﬁﬁ@ 1401, hNGr 4 §R6nd
and a drain wiring line are forned. Subsequently, a structure shown in
Fig. 13K migtepaysionaeldting fdwoefatarde thi tdsulrher sibsweed pausiapishyobnphfing a
enbodi ment 15 1. It should be noted that the activation of the inpurity

el ements cERPEIMEK Protma contast hokduwd drenl dyerespayivbeleprretiey, abhye wairi 1o,

out before the pl a}t d film904 is formed. Note, reference nuneral 920
i ndi cat es ARd gpixel electrode 1406 are formed. The pixel electrode 1406 is electrically connected

to an impurity region 1405. As materials of these electrodes and the pixel electrode 1406,

such materials having superior reflection characteristics may be employed, e.g., either a film

15 mainly containing Al. (aluminum), or Ag (silver) or a stacked layer film of these materials

may be used. In Fig. 12, the pixel TFT 1402 owns a double gate structure, and also has two

sets of channel forming regions. These channel forming regions are overlapped with each

% other, while sandwiching the gate electrodes 1403 and 1404, and the insulating film. Note,
reference numeral 1420 indicates a gate wiring lirie. -

20 In accordance with the method for manufacturing the structure of Fig. 12, since the

pixel electrodes and the gate wiring lines can be manufactured at the same time, a total

number of photomasks required to manufacture the active matrix substrate could be

reduced to 5.

[Embodiment 5]
25 Figs. 13A-13C show an example of an embodiment 5 in which a source wiring line is

formed by a different step from thar of the embodiment 1.
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Also, simlar to the enbodi nent 1, when the plating process-operation is
carried out, 20 the wiring lines and the el ectrodes, which will be plated,"
are connected to each other by enploying dummy patterns in such a nanner
that the potentials of these wiring lines, or the electrodes are nade

equal to each other. \Wen the substrate is cut out at the |later step, the
mut ual el ectrodes are cut out so as to be separated from each ot her.
Alternatively, g, $hRrLoGLLEULLH ] . red . usi.ng t.hesg,dymmy.
patterns. 25 Fi 5% 198 FREPEY Mot RN BAORE et Bt hOCSPadt et
oper ati on i so&Rhl & edisobcdted By 3L ERLE HILL RS ER e Pl fR e LS
enbodi nent %orrespongg%{og seljcﬁy arﬁ?e;(1 {OSLS%t é%z{tﬂ ér?nam,&,ré g lé]gg[él%llneofélm s

11002 i s fofor@dd, 8nd AW MHAING ihind®l HLARSid it ufsaLrmd 5L.sane
tinme. Afteroan ins&latfngm?ifﬁicaﬁéﬂﬁeéb %?%?3@??Hggﬁﬁ@~§§@é5§$é%?}6§g'a

11002 has beemindl porRsh 90 e deb@dibiRYIAdYe floetBRbSrgdded to the respective
sem conductor |ayers are activated, both a source wiring line 11003 of a

pi xel postion IERYkradle-diledl0aci tRARrhER homid 9F0 & @5riital (ROLLhONL 1000
are formed at the sane tine on the insulating filmby executing a

phot ol i t hogstaphyc skeegodd MBoM diindeitduftep@fitn ONE. @l Retdede AsR IBAS fR el at
netal material having a |ow resistance value (typically known as netal

mat eri al s rohkshyie ot @i thisndpcraldamiFasgroni the 8burcaRdrit@AREOY3 oABhPBRVI [QI#ELY
descri bed, since the source wiring |line 11003 of the pixel portion 11011
is fornmed B lelptleyiingy pusiessad igtaplanap eroadks bpathrign.a SubWwqlOnflgsirs trabd s er
val ue, even when the area of the pixel portionis increased, the liquid
crystal nodiletinsfinbe fowidd wicentontadr e s forhed, Whenahieontat hediuis éomed,
total nupber of masks, the source wiring line may be forned by way of a
printi nlf ndtissEon Reshe elogirods W pifabe ryminal pesdornPed atexprse(e Moty atly sidh an
plating method) is carried out, a metal filmis formed on both a surface
of the sour&BosHregigniaf she deowade?Olk plthsiwaningbpeition 90055 prgtsed dnd plhen a
surface of the el ectrode 11001 o%t%he terFinaI E%Ltion 11000. Subsequently,
such a st r BEQFPEORGEYT: SR et § PlatgHilmiP e iarpicde d hereafiet ap guieesion vhingliae,
enbodi nent 1 in the Slll.cceed' ng steps. Fig. éFSC i(Pdé qbat es such an exanpl e
that a souPd8UIGErTHGELNReAT 38@1‘%8“%& ling"are prmed. Subsequently, a structure shown

in Fig. 13A may be formed in accordance with the succeeding steps of the embodiment
15 1.
It should be noted that the activation of the impurity elements contained in the
semiconductor layer may be preferably carried out before the plated film 904 is formed.
| Note, reference numeral 920 indicates an FPC.

Also, similar to the embodiment 1, when the plating process operation is carried out,
20 the wiring lines and the electrodes, which will be plated, are connected 1o each other by
employing dummy patterns in such a manner that the potentials of these wiring lines, or the
electrodes are made equal to each other. When the substrate is cut out at the fater step,
the mutual electrodes are cut out so as to be separated from each other. Alternatively, a

short-circuit ring may be formed by using these dummy patterns.
25 Fig. 13B indicates such an example that a plating process operation is carried out at
a step different from the step Fig. 13A. This embodiment corresponds to such an example
that when a gate electrode 11002 is tormed, a source wiring line 11003 is not formed at the

~-
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different fromthe step shown in Fig. 13A. Note, reference nuneral 11020
indicates an 20 FPC. In this enbodinent, the source wiring line is forned
by executing a printing nmethod. A conductive |layer was formed in order to
i nprove positional precision of the source wiring |ine 11033 of the pixel
portion 11032. In this enbodi nent, conductive |ayers were forned at the
sane steps as those of the 25 gate el ectrode. Next, while the gate

el ectrode w%élnﬁ& covered by the insulating film t he inmpurity element was
activat ed. S He“act i vati on process, for instant, since thernal anneal i ng

t b de d t hi
atmoephorer 1t 2k5 BURHRROR SEEHEE O ReSEEHS Uit bt Ouhel 1PRB tr gpen
Fesi stance gl g 1 UpoAL! Aol Jeicagctive favers,  Subsequently

a source wiring'line was Apl oyt ng tde rtto

enbed a SD%%VQF@UWB%gﬁﬁr&q{;ﬁgﬂghhgq14)@}'{?{%%1)(&1309&0“51nﬁel' twpémt GOTGUES B

| ayer is formed along the sourcé wri i'S possi

line 5 dﬁQﬂﬂfﬂ%thrsb(WﬂbﬁﬁlmarQ‘F&H{ d'ﬂtﬁ@&n%ﬁxﬂ@bﬁﬂnﬂgnmtd ﬁﬁﬁ ﬁé(é«.cutmb

printing nethod ubsequently, such a structure

formed in Wt@ﬂﬂﬁﬁréﬁdh&Qté&%@Wﬁh@%&ﬁ?@ue&%&éhﬁ;% QQ‘]f Wétaﬂ‘mixli\%%q

in Fig. 13C, reference numeral 11030° indicates a term na portion;

a drive cineyitg A6l ARiscaRad vlqw&yp@ﬂllfﬁgowﬂ &Cﬁﬁﬁﬂ' RAde bl ﬂgaﬁﬁl pOskafing
carried out as follows: for instance, while a pl ate having 10 an openi ng

of a desi r ablminpad,tstver, insd esgpdr)as\spreviskisly edchBed, Bast ehd Skt gRe ki ddo3
m xed with netal partlcles (Ag, Al etc.) or ink is forned from the opening

on a subst watke porel eepdndil DYl | tsdoanad themloyibe sph Athadal Tharedfhhemne 1 e
resulting substrate is thermally sintered, so that a wiring line having a
desirablle peistarge vaué,avmeovhesi theerrsuohila sigelgentiph intnicnasagtrhodiguid crystal
relatively low cost and may be applied to a large area, this screen
printing mewdsede eary bheuffigisngyidtiagh.e Ay, in hedepresehice hnvahhivarber of masks, the
Al'ternatively, instead of the screen printing method, a letterpress
(relief) ppoures maringriing ouy bsifprgneal Iyovay ¢f aipumingmethetlagl i o printing met hod,
and various sorts of offset printing .nethod nay be applied to the present
i nventi on. Next, while a plating process operation (electrolytic plating method) is carried out, a
metal film is formed on both a surface of the source wiring line 11003 of the pixel portion
15 11011, and also a surface of the electrode 11001 of the terminal portion 11000.
Subsequently, such a structure shown in Fig. 13B may be formed in accordance with the
embodiment 1 in the succeeding steps.
Fig. 13C indicates such an example that a source wiring line is formed at a step
different from the step shown in Fig. 13A. Note, reference numeral 11020 indicates an
20 FPC.
In this embodiment, the source wiring line is formed by executing a printing method.
A conductive layer was formed in order to improve positional precision of the source wiring
line 11033 of the pixel portion 11032.
In this embodiment, conductive layers were formed at the same steps as those of the
25 gate electrode. Next, while the gate electrode was not covered by the insulating film, the

impurity element was activated. As the activation process, for instant, since thermal

annealing operation was carried out under reduced pressure within inactive atmosphere, it
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The source wiring line of the pixel portion may be fornmed by executing the
above- 20 expl ai ned various nethods. It should also be noted that the
present enbodi nent 5 may be freely conbined with any one of the
above-descri bed enbodinments 1 to 4. [Enbodinment 6] In the enbodi nent 1,
there is shown such an exanple of the TFT having the top gate 25
structure. However, the present invention is not limted to this TFT

structure. this e inglt“,F} a4 i diqg ?§@-Ucﬂ\quﬁ al Ig. Iigl)
o er e 5a0d et TP BhTR Okl St Y SBHFRHRD AR Gt ofac o
el ectrode 0 rce ow.ri i ne. e Reeh;Lo Mol subsirate, a
gate insulé??gaﬁggFﬁFﬁgﬂf%rgﬁ%gk@g§¢#qhxg§%%E@ﬁgﬂgﬁo&mgﬁﬁﬂﬁ!gg¥ogﬁ%3'ﬁ%%
such @ MpARink ARLKSNord e SANAUG! Bhcd Bkl SURVSRIIARREA ML N ALBCSAR! fhe

503 Whi t f Xt, an

el ectrode I'1'e’ 5 sandw chi ng e gate insulating fi
i nsul ati ngcdﬁaﬁnilvkaaﬁ%@!@%rm&' Mo LB LR SHEtL life, APLE hQARHRL ¢ BSoid the line

sem conductor film ich constitutes a channel form ng region, and then

a dopi ng opgE&thRBohSwhRH hd &tHur iﬁuaﬁe?t&ﬁahﬁgymealfoﬁetscar&nagﬁwagirﬁ@rhod).
process operation is carried out, both the sem conductor filmand the gate

i nsul at i ngSfibdeAuertdy, Sedies birv@hye sHRPEEg. BIC bl Se bRy ihhRcbBkaiitgrel | m
whi ch covers the source wiring line is renoved 10 so as to expose the

surface of sudab&dif®ytepe ofi thi: ngnbddi@endNeXtNotehen Fig.f B® @ferthe: aamieed WI30ng
line is processed by the plating process operation, so that such a source
Wi ring |i nedicds a feamiinnd pardoow 11831, atdineeireait pertican; faad @34 NexEPCan
interlayer insulating filmis formed, a pixel electrode 1504 nade of ITOIis
formed, and thAncreanpointiagtmdibbeé isicardalorads fdllkwts; foamsedrect wbide aipgatt dn g
whi ch connects 15 the source region of the pixel TFT 1502 to the source

wi ringlPi nen 0B0ting af ydtseabliemiatgrd is needlB20nadneigotredste ddidméonyleid) alivat wishe
is formed; and another el ectrode is fornmed which connects the drain region
of the pi xactafpatrEeiAgoAl ¢re.) pr ki is irmed fiotethe Bpaning pn gipbititaresespendivg ed
that the present enbodinent 6 _nmay he freel¥_conbined_mjth any one of the
above- des o agmbpbediernsinted. 1 Thereafter, the resulting substrate is thermally sintered, so that

a wiring line having a desirable pattern is formed. Since such a screen printing method is
~ relatively low cost and may be applied to a large area, this screen printing method may be
15 suitable for the present invention.
Alternatively, instead of the screen printing method, a letterpress (relief) printing
method using a rotary drum, an intaglio printing method, and various sorts of offset printing
‘method may be applied to the present invention.
The source wiring line of the pixel portion may be formed by executing the above-
20 explained various methods.
[t should also be noted that the present embodiment 5 may be freely combined with

any one of the above-described embodiments 1 to 4.

[Embodiment 6]
In the embodiment 1, there is shown such an example of the TFT having the top gate
25 structure. However, the present invention is not limited to this TFT structure. In this

embodiment, Fig. 14 indicates such an example of a pixel TFT 1502 having a bottom gate
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20 [ Enbodinment 7] Fig. 15 indicates such an exanple that a source wiring
line is formed at a step different fromthe step shown in the enbodi nent

1. Fig. 15 is such an exanple that after an interlayer insulating film has
been fornmed, a pixel electrode 1600 made of ITOis formed on the
interlayer insulating film and then, a 25 source wiring line 1601 is
formed. In this enbodinent, while the source wiring line 1601 is fornmed by
way of thebﬁg ggp 54 prlntlng met hod, a connection el ectrode 1621 is

provi ded wWhi R I'S enpl oyed so as to connect this source wiring line 1601
to a source regy 0 screen printin od |s carried
out as follows: g 5 aﬁ[r [g\n%%att \?\E&ré& %%qjg?ré %&Wﬁ‘g“’“&}r nge[ﬁ‘?"r‘r cgp fgpme &l on

desirabl e El%hB?t("ﬂ:tl §0&§%?LA‘?‘&H‘9' m&sbfmﬁ LHh%t‘{P a nlILOI Jutc%gqlfnrlbﬁir{l%g u())bléc% ng

with 5 netal particfes ) "Or ik

on a subst pahen G hes Hﬁ?@tln%%%%&ox”ﬁ@%ro 591a§€eoof¥|tﬂt B s NG &ald efﬁi%)é &

resulting substrate 1s thernal sintere a\mrln i ne

desirabl®e patdwatRinkshé %t@ﬁ@ulatc-{‘ngﬁﬁnsmt& @m%?s LT 'W& pgll@ﬁm@}; m)rch Sn such

relatively | ow cost and may be applied to a | arg‘é area
printing apbhgsh @i&l‘leb@lﬁ@h&@&b?ﬁﬁf@hﬂlﬂﬁc@{sﬁﬁﬁ&ta&H‘l‘ﬁ%@“@%mrﬂrgmon and then,

Al'ternatively, instead of the screen printing method, a | et t%er press

(relief) paidopimgper@idiod ctsddidowd, rgﬁ&wu@l{t fté‘rnad ﬁk@rﬁ&'mbﬁ d}?()&é% bigaf&h Rod,
and various sorts of offset printing method nay be applied to the present

i nventi on. cdrpiet hing, éattodhasahicontind®r e sRULEE gier idGlatinA&iIA0Adk WaS (TRRe
of copper, both the connection electrode 1621 and the gaf'e wring line

1621 were fegmowed. Byt dhisctima, dheiipdubatrayfiin withsbaek el fayes witngTideA fbhovellt
shoul d al so be noted that the present enbodiment 7 may be fr eel y conbi ned
with dAy e ofexphe thbewdacded ciis brdcewbod imenéexd, the sdrfadcThbdiomad wling
Fig. 17 represents an exanpl e of an upper view of a pixel in the case t hat
a liquid e ismyeeessedvin theeplasing prtessunptesttioot, sa that sk agateceswiringtlineel 50
this enbodi ment 8.
aving a low resistance value is formed.
Next, an interlayer insulating film is formed, a pixel electrode 1504 made of ITO is
formed, and then, a contact hole is formed. Next, an electrode is formed which connects
15 the source region of the pixel TFT 1502 to the source wiring line 1501; a gate wiring line
1520 connected to the gate electrode is formed; and another electrode is formed which
connects the drain region of the pixel TFT 1502 to the pixel electrode 1504.
It should also be noted that the present embodiment 6 may be freely combined with

any one of the above-described embodiments 1 to 5.

20 [Embodiment 7]
Fig. 15 indicates such an example thata source wiring line is formed at a step different
from the step shown in the embodiment 1.
Fig. 15 is such an example that after an interlayer insulating film has been formed, a
pixel electrode 1600 made of ITO is formed on the interlayer insulacing film, and then, a
25  source wiring line 1601 is formed.

In this embodiment, while the source wiring line 1601 is formed by way of the screen
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In Fig. 17, reference nuneral 1201 indicates a sem conductor |ayer,
reference nuneral 1202 shows a gate el ectrode, reference nuneral 1203
represents a capacitive electrode, reference nuneral 1204 shows a source
wiring line, and reference nuneral 1205 denotes a gate wiring line. Also,
reference nuneral 1206 indicates a capacitive wiring line, reference 25
nunmeral 1207 shows an el ectrode for connecting the sem conductor |ayer to
t he source reference ,nunera ate [

wiring |line, 209 i ndj S, a pix

el ectrode, QHBUP%%@?hﬁgefﬁﬁﬂﬁ?&ﬁ#ﬁ%ﬁ@jﬁ H@%bﬁbp%ﬁutﬁéﬁ‘FBdécf OvEdriRedt ithg
the gate ol ceeroadhE¥eeh a LRt KRN vur & Beiopode P03 T el or red at
the sane step on ap.. l.ating filmwhich covers the senm conductor |ayer
1201 The soir o %E%Lf*rn%*ﬁf?‘ﬁem 84 s%ﬁi ﬁ!gf@&i?‘f%\wéfgaw&e g P&W?‘é? o
steps o ; r LS ebod] mant, Ll ANy £l enen
has been ad e§p§Bﬁf§g5d%%%@%a%@%%$8ﬁbgé$é%’gﬁa‘thﬁaa%dﬁqfh%ﬁﬂ#&@éﬁeﬁihﬂh
has beencactj.yat : Wi TAN i f.or, hen0atehns ti élm
a1 or marnPauckITAt TN W09 Bk RO ROh B OB b e

process Opef@dsphndifgds alerhBUAH R grgﬁéét?ﬂfggaq%gg [;a&u;hnb guwg@[rrawg chéEally

Also, in this enbodinent, the gat ectro e capacitiv

el ectrode 13Qzed, k8 BhesWiLHe ind RQVindd ARFHIZP8uOth %h@rﬂum.eﬁr@é%ﬁch a screen

insulating filmwhich covers the gaté electrode 1202, the source W ring

line 1204, piskiddRedRBasicldiiRIMbK icd ahl Aty BRABplaidRoh ¥R red! thi e rS APRIntingP-
Al so, the elecﬁ?gde 1208 is B&gvideg in guchgg nagner'thgt %hisrelgﬁirbﬂe

1208 i s nadeethvdonmf BEtuitabld for shdpietdRin@nidofe pi xel el ectrode 1209 and is
overl apped with this portion. The pixel electrode 1209 is made of a

transpai@ent comibanhveclf, ingreatiiofbhé scrbat paAHAN nidiBod, Nt REdeayess E8lidMpuhdihing
film Also, as shown in Fig. 17, as viewed fromthe upper surface, the
capaci ti ve meihodngingiametatP@ini, sindm iaglivgyerdn doreg medbiodt el walreol soodef HHAS pandnihe
el ectrode 1207. The gate el ectrode 1202 is overlapped with the

seni conductmethodyeay Beampliat o theprespusivdmoivs, whil e sandwi chi ng

t herebetween the gate insulating film and thus, constitutes a triple gate
structure. Sindat 5§§¢@ﬁ5ﬁ@ﬁ’Wﬁgmﬁbﬁﬁmﬂﬁdvﬁﬁ@ﬁﬁmééﬁlNméngakefebmﬁtrbuht 3
20 substantially identical to that of Fig. 11B, an explanation thereof is
om tted. FiCgnnequpn ele K Lawd e sate wigng kre Kuldavdre ommetl bywechph snle-layer

porti Onlg S sia%i(gg ?ayiep oiI JPSAI/T i

It should also be noted that the present embodiment 7 may be freely combined with

any one of the above-described embodiments 1 to 4.

{Embodiment 8}
Fig. 17 represents an example of an upper view of a pixel in the case that a liquid
20 crystal module is constructed of a triple gate structure in this embodiment 8.
In Fig. 17, reference numeral 1201 indicates a semiconductor layer, reference numeral
1202 shows a gate electrode, reference numeral 1203 represents a capacitive electrode,
reference numeral 1204 shows a source wiring line, and reference numeral 1205 denotes a

gate wiring line. Also, reference numeral 1206 indicates a capacitive wiring line, reference

O]
n

numeral 1207 shows an electrode for connecting the semiconducror fayer to the source

wiring line, reference numeral 1209 indicates a pixel electrode, and reterence numeral 1208
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sem conductor | ayer which is different fromthe pixel TFT. In Fig. 17, a
capacitor is formed by a portion of the sem conductor |ayer of the pixel
TFT. To secure the capacitor, the thickness of the insulating film my be
made thin up to approximately 80 nm 25 In this enbodi nent, since the
triple gate structure is enployed, the OFF current may be reduced. Al so,
since the width of the gate el ectrode 1202 is made narrow, for exanple,
1.5 m the OFF-current be further reduced. 56 It should also be noted
that the pré ‘é"ﬁta“etr[r%%ﬁi‘ﬁfﬁi CEPEE NG B RRIRdsisilaves twihepive mlecomde of  t he

above-descri be odinents 1t .. [ Embodi e ] i s enbodi nent 9

i ndi cat es suchqggﬂgﬁrﬂ% démfrﬁtapo%ﬁ%ﬁﬂgblﬁﬁﬁé OdpulagzE“T‘IBPWPRC’SWMH‘éﬁpﬁﬁd)zoﬁ s
enpl oyed a |. processing operation in,the enbodi nent 1. The

t her rmal pr%é%?%llg%g{#%eobﬁm‘ﬁgf%‘mg%ﬁﬁ”@”@ R Sh‘ccﬂeﬁ“l’fﬁrl” tg%‘ seasepdgctor layer
ol 1 de 1 s Ohi oreepr SeeO st 0% el ShY Sind o aGBHRGHT batpyr sheton
| anp etcs) cog| i - ircul ating caol ant, (nitrogen, ~helium
ar gon, EiySkgﬁﬁdgzngﬁ%%@gfgwﬁ#ﬁngx%ﬁg%ééﬁﬁHﬁp%h ﬁ%%?tﬂbhgb$¥Enﬁﬁg%gt%HF§ﬁ

carried ou i it : 1.SSI i f the li;ght sourgce per
time is qu%rFidggégC% ﬁﬁ%%nﬁggeé%%g@ml réé e?ttzli 45‘5?&61. aftypedy %“%@%ﬁa%.

The |ight s@ticeleon iHel B ﬁf{sﬁﬁtillgl% Gt 2Rk Wirderdd > ang ES“JS%&%&&% {sgwﬁf\;[)ée%f&%yn ed

ONin an intermttent manner a power supply t e a ¢

circuit inaplitthggprovdnepetahah sé heohbdiNGsibh B PG ﬁfghis%iri}]? iﬁl&ée&b%?{}l%gg or

filmbeconmes 0.5 to 5 seconds. 15 While the actual ating

shortened bybBfhfentsiteceid @bEodhI 5% SRheelE LRI oJaP3eS REd e%&r&@& 1207
sem conductor filmis irradiated formthe |ight source provided on one

sur f acdOsi e 1208 ¢hehd inglaysoinsdesnphilaviviRd coted tHdbasuslb as81Si BRStheafly L he
sem conductor film is selectively heated (tenperature increasing speed of

100 to 200wirgduenidVendtetcapheatd wigingfiee 4203 hredbeudd Behé sdne fk@N&Io, the
‘tenperatures. Also, in order to suppress the 20 tenperature increase of
t he subst rele@troden] &islpsovided in sichoninadnérr dun thie clerigh @8 ispridd Bncontact
O D portion of the pixel electeode 1209 and is overiapped with hiportion, Toe pivel
pped with this portion. The pixe
electrode 1209 is made of a transparent conductive film which is formed on the interlayer
15 insulating film. Also, as shown in Fig. 17, as viewed from the upper surface, the capacitive
wiring line 1206 is arranged between the electrode 1208 and the electrode 1207.
The gate electrode 1202 is overlapped with the semiconductor layer 1201 at three
; positions, while sandwiching therebetween the gate insulating film, and thus, constitutes a
triple gate structure. Since a sectional view of a portion near the gate electrode is
20  substantially identical to that of Fig. 11B, an explanation thereof is omitted.

Fig. 11B is such an example that the capacitor of the pixel portion is formed in the
semiconductor layer which is different from the pixel TFT. In Fig. 17, a capacitor is formed
by a portion of the semiconductor layer of the pixel TFT. To secure the capacitor, the
thickness of the insulating film may be made thin up to approximately 80 nm.

25 In this embodiment, since the triple gate structure is employed, the OFF current may

be reduced. Also, since the width of the gate electrode 1202 is made narrow, for example,

1.5 pim, the OFF-current may be further reduced.
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C/ second). The follow ng exanple is indicated in which one heating process
operation anong the heating process operations executed in Enbodinent | is
used in activation. 25 In the activation process shown in Fig. 2D, the
activation process operation is carried out by PPTA. Wile a tungsten

hal ogen lanp is enployed as a light source, pulse light is 57 irradiated
fromone surface side, or both surface sides of the substrate. At this
time, a flow rake ﬁL "Fﬁj IS igcr ased/decr%a‘ed in synchronismwth
turni ng ON OFF'of*¥ algq, §8PEH thilsgessenappbadingat Bonaehelesly epybinedtvitthe
sem conductor fil The -i npuri,ty el enent y he activated by this PPTA, and
al so, the ﬁBY&PLéFEWEQFthR%Hﬁ@HeWﬁ“%WB?%@ d°tlo crystalize and i s contained
in the sem conductor |ayer nay he gettering-processed fromthe channel
formng region into the inmpurity region. It should he noted that if not
only phosp@g&ggdigg& | so an inmpurity el ement capable of applying the p
type are added Tnto the inpurity region, then a nore effective effect may
be achi eved. ; : tep for addin capab f addin
the p type mmy i BrERHknr S Tes 1 o s AR e S ST RERL Pue 1heral
Al t er natsi valyeowhiyl d 1 i L.s set, 190 h a,pressure
reduction congﬁtfgﬁgfo&gpggégﬁgl%%ﬁgédgga%gﬁggsgabé?%?p“igng‘ggﬁgfé'to
prevent —occur TRBGRSEN pRAAlH AN PPAt APRALI A et mTNO chsRlS PP
noted that the present gnbodi&%ntIQ may béﬁQ1@§%¥mgbﬁ%ﬁﬁgﬁgafgﬁﬁ%éﬁ§Eﬁﬁ%‘o
the above- @886 hbfthedRRbIaNIH: lotRe Ghalbe [E'f—imﬁdﬁ BB hak@d i eflp L BbR- press
enbodi nent, a nethod’%? siﬂﬁlfhnepusf? ﬁaﬁafact'rﬂng aap?xé#]%oﬁ%ﬁéﬁtbﬁ¢
channel THhkraurg 13mps highoplebMS s@ditmUiam, Mo - 6RaNAR!), TRED a WHIEH clde by
providing a NMOS circuit of a drive circuit provided on the periphéery of
the pixel qauldinycooint (i8rs@iRhelaubSrsdt, Rrpicdd, xBRol@S QA kdsking ehanBACe
to Figs. 18A to 22. 20 In" this enbodinent, a substrate 1000 is used, which
i s madél ofartbaepamedipcasicicaphurablimes The highsettiObR cighassrhanib# bddrte ¢leass
produced by Corning Corp. or alum noborosilicate glass. As the substrate
1000, any wubstaupizbtoclamriezhuEedcasds| preeralsly,i Q.1 Hasugh 20 seconds. The light source

f

irradiates light plural times. The light source is turned ON in an intermirtent manner by
- a power supply thereof and a control circuit in such a manner that the holding time period
. of the semiconductor film becomes 0.5 to 5 seconds.
15 While the actual heating time is shortened by PPTA, since light which is selectively
absorbed by the semiconductor film is irradiated form the light source provided on one
- surface side, or the light sources provided on both surface sides, only the semiconductor film
is selectively heated (temperature increasing speed of 100 to 200 °C/second) without
heating the substrate itself to higher temperatures. Also, in order to suppress the
20 *temperature increase of the substrate, this substrate is cooled from the peripheral portion
‘thereof by employing the coolant (temperature decreasing speed of 50 to 150
°C/second).
The following example is indicated in which one heating process operation among the
heating process operations executed in Embodiment 1 is used in activation.
25 In the activation process shown in Fig. 2D, the activation process operation is carried

out by PPTA. While a tungsten halogen lamp is employed as a light source, pulse light is
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transparency. A quartz substrate may be used. A plastic substrate having
heat resistance enduring a treatnent tenperature of this enbodi nent al so
may be used. 25 Then, an underlying film 1001 conposed of an insulating
filmsuch as a silicon oxide film a silicon nitride film or a silicon
oxide nitride filmis forned on the substrate 1000. In 58 this enbodi nent,
a two-1|ayered structure is used as the underlying film 1001. However, a

singleinsulg&/‘ |Imor Ia_'natlon of two_or m)relnsulatlngfllms
using the &b ngr’aw aqejsie Whlsge‘a@emdﬁseéithmes:hatr:ftw &yt thayire, offlowhe
underlyrngfrlfgtqupl a-ssili nox de trrdef,lmlOOlarsforrredtoa

t hi ckness &ft¢ ﬁdﬁcrﬁﬂﬁe(i feé‘r‘é ’I“ys‘f“ Oﬂﬁml‘ﬁﬁlrﬁﬁ‘im%{/ O /g soferhevmresusi ng

Si H4, NH3, HP O as reacta i rLthlse odlrf'rE a silicon oxide
nitride fil %ebi%mee%ﬂbwe GegHcly deppthegemicopdyg g fi “27% N = 24% and H =

179 havi ng a.t hi.ckness ,of 50 nm,i s for Th eco d |ay er of
und/?arl yi ng ?i I id@fungfﬁgﬁ%%gﬁﬁf@kﬂag\f?}ﬁfﬁgm@bgﬁrﬁ? 1354 & HS‘?‘%H ¢rgent

i e L BBl BT a0 trwrtr%"@mw "0
itride f

2" havi hé%%?ﬁlﬁff%%g@ﬂ?“9&8@%%?%‘44? it il S el e B
T005 +0 1ongreR dal RLIPUaRLHAGAHIGHLL 08" lrnhmlp ét@qmi?[eéqggsﬂqy%g@tmo%efS

1002 to 1005 are a Sem con

amor phous  glok Ued btﬂcfédtl}it@tﬂéqgl‘r‘giﬂrtt’{e}e@%% atFeQiLht fnBhd et EG R n%ﬂftn&h%d A

the Iike), '15 conducting a own cfrystallization precessing aser

crystal |l zatdsar, suchey i@ fof hidihabbigatdpaBle ofeadlhbew@h @ttyﬁirgl gru%em Orudta' ng
a catal yst such as nickel) to Oobtain a crystalline m conduct or I'm and

pat t er npngaftdieht hitsiubping s@pd edici8stiwNaRfile Tttteptgtempq@&%ﬁt @rmhﬁat&r s%c EL%QQB to
1005 are formed to a thickness of 25 to 80 nm (preferably, 60

There is dpr@airtiredidion ddfidicide avadithgn,tdre:qual a5 133 Porie tbhﬁabﬁbhéstbqj l,‘l-tﬂﬁ
sem conductor film However, 20 it is preferable to formsilicon or a

silicon geascm:amenmsaiflo&;daubn dnki ®nerhiedtiornt , an  anor phous silicon film of
55 nmis fornmed by plasma CVD, and thereafter, a solution containing

ni ckel is hel dtemulthelsamerpialichasichd prserftichhodithen ethmnp be figelyidondemed with i s
dehydrogenated (at 500C, for one hour), and then subjected to thernal
crystal |'i zawiawe qfahe above-described embodiments 1 to 8.

15 [Embodiment 10]

In this embodiment, a method of simultaneously manufacturing a pixel portion (n-

r channel TFT) and TFTs (an EEMOS circuit from n-channel TFT), which is providing a

NMOS circuit of a drive circuit provided on the periphery of the pixel portion, on the same
substrate will be described with reference to Figs. 18A to 22.

20 In ‘this embodiment, a substrate 1000 is used, which is made of barium borosilicate
glass such as #7059 glass and #1737 glass produced by Corning Corp. or
aluminoborosilicate glass. As the substrate 1000, any substrate can be used as long as it has
transparency. A quartz substrate may be used. A plastic substrate having heat resistance
enduring a treatment temperature of this embodiment also may be used.

25 Then, an underlying fitm 1001 composed of an insulating film such as a silicon oxide

film, a silicon nitride film, or a silicon oxide nitride film is formed on the substrate 1000. In
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550C, for 4 hours). Furthernore, |laser annealing is conducted for the

pur pose of inproving 25 crystallization, whereby a crystalline silicon film
is formed. The crystalline silicon filmis subjected to patterning by

phot ol i t hography to formthe sem conductor |ayers 1002 to 1005. 59
Furthernore, after the sem conductor |ayers 1002 to 1005 are fornmed, doping
of a trace anmount of inpurity elenments (boron or phosphorus) may he
appropriate so ,as to manufacture sep nt type

duct ed
and depres§héﬁ“ﬂn QLEB?FWQHﬁﬁfﬁ-“?W”F%é56§§éb ‘%ﬁgégiﬁm?ﬁgf OWEVET,
crystalllne{hf COPdUCtéF fllqlb serf 5 crystalll athpg J "
pul se- osci 1"t 8K %?lp‘e M 2bAt PHUBHE’W PlighYC ERREF IR JJB? Hpe e @povy
YAG | d V\h )
Vot ot ¢ hginad ! “"F‘é%‘é? BERl AR fb&#avef?; RS OB TR RS hsige
by an opti atr1d%yf§£1egj|Cﬁ %rmg%g a t81ckng:>5 0@&6 té? nﬁle ggrqﬁ):rzﬂh\gt%rto lOIO nm) by

Crystallization con tions are appropriately se operator-.

However o “’g;%{ﬁ%‘{?g) ﬁ‘ﬂ?gﬁ{ MR ':ﬁﬁﬁg 08 RULER 638 Al chRLk 88{1 Uﬁ%g&’or{ fu&‘

to he 1 ser* enét’gy density 1sset to b

(typically ,200etfn ﬁfbxamébﬁg‘légmoa @aﬁ@eslca%q%nfo using, ay pu'za% qs4i 4l atjmsp)

YAG | aser, the second harnoni c thereof used, a pulse oscillation

frequency p@yinka twknte% AS0Inrh & %%Wﬂl@{m C!ls % bk@eﬁﬁr laﬁ‘&(%ff%deﬂﬁﬂs Iﬁw 10@1/, pe
set to be 300 to 600 mJ/cm (typically, 350 to 500 my/cm ). Lasér |ight

condensed kificdn bkide nstrRR &l 100 18isMbhdl] ©fa thRRnkR oF 80 PO LL(p8e ferahR0 100 TRy
be radiated 15 over the entire surface of a substrate, and a |ine-shaped

laser |ight50¥e1) bapldsaai©v Bt udifie SiH jafe N, rbg:tBelzad. dnhRis 8hbodin?&% a dilicon
addition, the state of |aser radi ation i's shown brlefly in Fig. 25. The

| aser Illog hbxide retridetfide fOOd(Ehapbsas@t rddog Bt =s¥%,ce 650%, N = Hd| aickH +Q%a)

| arge substrate 6105 by the optical system 6102 and the mrror 6103. The
arrow on t havihgnghickubstafd08 rehavisrmaedscanni ng 20 direction of the | aser
light. Fig. 25 shows executing a nultiple pattern to formsix substrates
sized 12.1 i nchben,fseonudrivectarigeers if8i ral @0baeFogheddn6bo undeddng mThdw, a
gate insulating film 1006 is forned so as to cover the sem conductor |ayers

1002 to 108micaméucgerlaydmdiata HYP5 drk ferreddyiterntioe ssemigondnciondilindaring ani | m

contai nin
garnorphous structure by 2 known method (sputtering, LPCVD, plasma CVD, or the like),

15 conducting a known crystallization precessing (laser crystallization, thermal crystallization,
or thermal crystallization using a catalyst such as nickel) to obtain a crystalline
semiconductor film, and patterning the film into a desired shape. The semiconductor layers
1002 to 1005 are formed to a thickness of 25 to 80 nm (preferably, 30 to 60 nm). There is
no particular limit regarding the material for the crystalline semiconductor film. However,

20 it is preferable to form silicon or a silicon germanium alloy. In this embodiment, an
amorphous silicon film of 55 nm is formed by plasma CVD, and thereafter, a solution
conrtaining nickel is held on the amorphous silicon film. The amorphous silicon film is
dehydrogenated (at 500°C, for one hour), and then subjected to thermal crystallization (at
550°C, for 4 hours). Furthermore, laser annealing is conducted for the purpose of improving

25 crystallizarion, whereby a crystalline silicon film is formed. The crystalline silicon film is
subjected to patterning by photolithography to form the semiconductor layers 1002 to

1005.

59



silicon so as to have a thickness of 40 to 150 nm by plasma CVD or
sputtering. In this 25 enbodinent, a silicon oxide nitride.-film
(conposition ratio: Si = 32% 0 =59% N=7% and H=2% is forned to a
t hi ckness of 115 nm by plasma CV D. Needl ess to say, the gate insulating
filmis not limted to a silicon oxide nitride film and may have a single
layer or 60 nmulti-layered structure of insulating films containing another
silicon. Then, as shown i n Fir. 18A, a first conductive film 1007a
(thi ckness: 20 Rugthegmorgya freambie s naieewhd teonvtretlDO2 6 ilDAS 2000 (8 hitgkne s
100 to 400 nm) are Iar;n nated on the gate insulating film1006. In this
enbodi nent Uaccﬁé‘“T(iLF’élo HBPHLR elepents (baroros mhospltsugfmay NahppBofidiety kavilngca
t hi ckness o_f 30 nm and the seco d onductive film 1007h made of a Wfilm
havi ng a t Hi @RAGEENYFACEYS SHPATAKS ST A et WRRRRGHCPIT e aNefi I mis for ned
by sputtering Ta as ,a tar in_an atnosphere containing nitro
1F8F‘lr’~?§%“ Jrer

The Wfilmis BEF I%Hlﬁ%aé?fﬁaa ﬁ@lfmgéscrabtﬂ'émgemicméUWf tilrmbg

al so be for 91 mab C,\/DHu gi tu%s en hexafluoride (Wr). In any
case, it | rTSeaqw 188 £ PUsEarIation bipsof fORURHOWY it cryssie tvpe exhimanlnsarng as
a gate el egty desir t a resistance ratip of the Wfilm
is 20 pm%%(gqjq%ess htt\a/dr)égﬁeéf%fhg ”ﬁegtl It usingathgsg sty dasar béltle@%@ﬁé(ﬁolﬁy
enl ar gl ng ﬁrlé/S%{' B%Cl@gt?k ﬂﬁli);tbteh:%q'lggnse ll_Ikl)t\éf&vla'rée{,"ShaRﬁ E%ﬂﬁgp%g{gs&g{gp ?(i)\z(a F(bn

nunber of 1 np S suc

hi bi t g : d. T &
thi Isnelnbijd?%eantt@wa Kb At QbR ‘Sﬁe%ﬂ%y‘\%ﬂpﬁ?{‘ a1y T e ﬁcrfgdf’r'f -
(purity: 989&3%9%1—[}{\;\;&%1— P Wn @nParl é{c Ly lﬁ%u,;[‘ ﬁlt]ls? ﬁbcd!g?‘o';ﬁ f%‘“&“ﬁﬁ%/‘{ gﬁua tln bLWEd

to enter in the Wfilmf'roma vapor p ase

wher ebypa JCEsthﬁﬂQﬁlasélaéﬂé?U}pHm%lt?qT s 1{%0@@@@0 by O%gp&ﬁ"ﬁﬁzpmgy tZEQ 03004

enbodi ment, the first condudtive 1S m

conduct i vemfihi). 100#H2 d:Se BRGEnOF Fm/se BN YAbﬂgEﬁreﬁl%ryec Y ﬁ'ﬂ'&l&&ﬂ §Ltl'(,L?if

limted thereto. 20 Both the Tilns may be forne an el enent
from Ta, WhajTbe uddd, aPlulse Gscilli¥ion RegheNdy Y baBedll 1RV m(ﬁm@'anﬂ%ﬂfa%rfynﬂ&wt he

elenment as its main conponent or a conpound material. A sem conductor Film
such as a deobkigr meytlad $dtne tei J00c@N6E] ﬂnﬂvtdﬁﬁﬁ,@ld&ﬂl?mwm BP0 o) el 1eRENfisiuch

as phosphorus may al so be used: Furthernore, the follow ng conbination’
condensed in a line shape with a width of 100 to 1000 um (e.g., 400 pm) may be radiated
15 over the entire surface of a substrate, and a line-shaped laser light overlap ratio at this time
may be set to be 80 to 98%.

In addition, the state of laser radiation is shown briefly in Fig. 25. The laser light

| emitted from the laser light source 6101 is radiated to a large substrate 6103 by the oprical

system 6102 and the mirror 6103. The arrow on the large substrate shows a scanning

20 direction of the lase_r light. Fig. 25 shows executing 2 multiple pattern to form six substrates
sized 12.1 inches from the large substrate 6105 sized 650 x 550 nm.

Then, a gate insulating film 1006 is formed so as to cover the semiconductor layers

1002 to 1005. The gate insulating film 1006 is formed of an insulating film containing

silicon 5o as to have a thickness of 40 to 150 nm by plasma CVD or sputtering. In this

25  embodiment, a silicon oxide nitride film {composition ratio: Si = 32%, O = 59%, N = 7%,

and H = 2%) is formed to a thickness of 115 nm by plasma CVD. Needless to say, the gate

insulating film is not limited to a silicon oxide nitride film, and may have a single layer or
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may be used: the first conductive filmnmade of a tantalum (Ta) filmand the
second 25 conductive filmnmde of a Wfilm the first conductive film nade
of atitaniumnitride (TiN) filmand the second conductive filmnade of a
Wfilm the first conductive filmmade of a tantalumnitride (TaN) film

and the second conductive filmmade of an Al film the first 61 conductive
filmmade of tantalumnitride (TaN) filmand the second conductive film

made of a il resist are forned

by photol i hoér a}!“hLd ;mﬁ%u '{](bllh]tfnﬂ%ﬁlégﬁ%g%égsFH‘@S‘TLBPI“FB? mng el ectrodes
and wiring is *Fg@ﬁu&tsﬁgwnm%of '1525&a‘F&?Ebl—tﬁ%cgwgi?ﬂ%g]%@zﬁ[(‘Sﬂu{@agfﬂﬂ Hﬁ@i Ingfﬁ

first and second et¢hing conditiohS

et chi ng coqu{qilg{g;qmd ggﬁh&%%fﬁnhm?ﬁmhﬁ&&& 400! tg%ﬁ%w qu%ﬂH on b1 %ﬁd

(1cP) etching metho I'asma 1's gener at ed

0, as etChfn@Qlaﬁﬁg fl‘irtlll@Wfi TRt &s Lﬁ%{)ﬁapeg R ¥ bn EJ\/LaﬂmRFOd)?QlV}ﬁ'lchgf '?6\]

MHZ) of 500 Wsupplied to a coi el'ectrode at a
As the st Cﬂhﬂﬁaﬁﬁsetﬁi&'kﬂé:lsrb?BDYE?a&?%&%E&@éorghcnvg E;ﬁ 10@?&&% %Pq%@‘m&a 4

or fluorine gas stch as CF4, SF6, and NF3, or 0O, canh be approprlate used.

Herein, ahfliyg etibkmgs 8PV ith Us: lﬁMﬁ%&d ER4&sn. IR TSI id (CRnPd ?Pgﬁgf& y,

I\/atsushlta electric Industrial Co. , is used. An RF power

of 150 Wi} Ja @Pplca@er troak h@moﬁmesé E@fa@lrﬁhmlc{—&%ﬂpl Ths a0, xbvmgﬁ@é%\
substantially negative self-bias voltage is applied thereto. Under

first etchpngedngdisingdl, as hearWd | The iV fdihchiecalantle Ehehdolomt !lﬂ&%apa‘:\/@l%bﬁuhr st
15 conductive | ayer are tapered Under the first etching condition, an

et chi ng r atsgskn hexaBpeide (W) Vbisy20Q, 3% eglitédio loadr teliange [rﬁﬁlﬁ(,ﬁ/\[idtht,
respect to TaNis 80.32 nmimn., and a selection ratio of Ww th respect
to TaNQ s thbd¥itil®. &6 a gaur ¢lhewradr end imsdesitble that stesatasit Rgio ofohdiWifim, is 20
taper angl e of Wbeconmes about 26. Thereafter, w thout renoving the nasks
1008a to M$Aaopiese Dhe eesiwnics taticesfehi NG fils cabe bondut bechlfugingatput! Boins
seconds under the second etching condition, in which plasma is generated
by using @ereghdHowevas iattbhicags where( tiesmarcar eunder of TBOHEY (levemysuvh g an
RF power (13.56 MﬁZ%VFéi 500 W upplied to a coil-shaped el ectrode at a
pressure GKYEEDPHR th Shestal @3105‘613 npbrpited. ol whae sesistanseapfpihice fibmtine
substrate_ side (;s e sta
mcreasegl aﬁerefore n )thls em o unent the W film is formed by spurtering using
15 high-purity W (purity: 99.9999% or 99.99%) as a target so that no impurity may be allowed
to enter in the W film from a vapor phase dun‘hg the film formation, whereby a resistance
ratio of 9 to 20 uQcm can be achieved.
In this embodiment, the first conductive film 1007a is made of TaN, and the second
conductive film 1007b is made of W. However, the present invention is not limited thereto.
20  Both the films may be formed of an element selected from Ta, W, Ti, Mo, Al, Cu, Cr, and
Nd, or an alloy material containing the element as its main component or a compound
material. A semiconductor film such asa polycrystalline silicon film doped with an impurity
element such as phosphorus may also be used. Furthermore, the following combination
may be used: the first conductive film made of a tantalum (Ta) film and the second
25 conductive film made of a W film; the first conductive film made of a titanium nitride (TilN)

film and the second conductive film made of a W film; the first conductive film made of a

tantalum nitride (TaN) film and the second conductive film made of an Al film; the first
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a substantially negative self-bias voltage is applied thereto. Under the
second etching 25 condition using a mxture of CF4 and C, as etching gas,
the Wfilmand the TaN filmare etched to the sanme degree. Under the
second etching condition, an etching rate with respect to Wis 58.97
nmmn., and an etching rate with respect to TaNis 66.43 rumMmn. 62 In
order to conduct etching w thout |eaving any residual on the gate

insulating fil an., etching ti may . he_ipgreased py about 10 to 20%
Accor di ng téodr’t[ﬂ‘?é:“f ffilng g &ﬁ?ﬁ“&ﬂﬁ’&d’éé&ﬁﬁg{aﬂﬁf‘i&ﬁﬁﬂég?’icét“é‘[lW%ﬂ@swﬁibilngldthe
shape of a ae@'hgttlmrrask,'the end portions of the first conductive |ayer and
t he second conductive |layer are tapered due to the effect of a bias

vol tage applie S ra i de The. angle of, the t r portion _m
A R et St My e S R ST A A A
1013a to 1 : £ ducti l;ayers 1013h to 1017 f a first
shape corrpg%galgm%pﬂ Plc'%gl’% gggﬁ?u[éqflﬁg/éiﬁe\éfrgg'é%lgn‘iﬁxﬂ“ggé%ﬁﬂ“i%%‘uz:t %“F%;Fé?lﬁmére
f d t fir st i - i Fig. 18B).. .10 The width . of th

ir et conairereshits ShallLRl BRACERE 0O Elhind Rk, B L EbG Gt gk

first, W dt ke o0 g DONGEADREL RN cARARSed B LDRYORA0AL SDOMN 120! ns) Of

the insulating film31006 to be a gate insu

the conductetatfing avehdd, il QAR hiPasdllde b{ Slins0@Pey]. ¢ hed. by ahout
10 to 20 nmto Be thin. V\i’thop(tjh%S re%%ﬂgﬁ%e{i H%ﬁérlg%?gf’%r%ﬁgﬁg@%ﬁg %llmr"s-ﬂtab @g‘ﬁﬁ’ ng

processi ng rie: 2HAGUOL (EEEmMRATLAYRE bwdP( 13058 AHY) &F | NG Rape
n-type is added to the semonduct (%)rwl ag/ers (Fi%/). fggﬁ?gu%l%wcfg&%%gaﬁamd

pr ocessi ngelayrobeacopdseirest by i Onthd epibing: @, dHGHhRpaRALEIOR cl.ascdaping
is conducted under the conditions of a dose amobunt of 1 x 10" to 57X

10' 5/ cri0 andd 861, exdhelriekghs wichuoCEaGE,, ahdB0F,| 6 AQKLYppldprhbilpugubegigrnt ,
doping is conducted at a dose anpunt of 1.5 x 1015/cm and an” accel erati on

vol t age of a8y kedhin@\gppdrectisnlisdel F645 e HERY udfe PCBVIrdd @ day Rtaty(BRica @lctric
el ement bel onging to G oup XV, typically, phosphorus (P) or arsenic (As)
i s used. HEdisgrial SiroshidofsussedP)An &Fusmctr (15.56MEIZ) agd 50tWeis abodippliéd/ 8 the
| ayers 1013 to 1016 function as masks with respect to the inpurity el enent
provi di ng BivsHatese (sapipds sbge) hwhbrebp ncohstaatialymeagapur sdiybine golons: il 23Riddo
1121 aref%rrred 'Uqa%elf-alignrrent :
thereto. Under the first etching condition, the W film is erched and end portions of the first
15  conductive layer are tapered. Under the first etching condition, an etching rate with respect
to W is 200.39 nm/min., an etching rate with respect to TaN is 80.32 nm/min., and a
selection ratio of W with respect to TaN is about 2.5. Furthermore, under the first etching
. condition, a taper angle of W becomes about 26°.
"Thereafter, without removing the masks 1008a to 1012a made of a resist, etching is
20 conducted for about 30 seconds under the second etching condition, in which plasma is
generated by using CF, and Cl, as etching gas (flow rate ratio: 30/30 (sccm)) with an RF
power (13.56 MHZ7) of SOO W supplied to a coil-shaped electrode at a pressure of 1 Pa. An
RF power (13.56 MHZ) of 20 W is also applied to the substrate side (sample stage)}, whereby
a substantially negative self-bias voltage is applied thereto. Under the second etching
15 condition using a mixture of CF, and Cl, as etching gas, the W film and the TaN film are

etched to the same degree. Under the second etching condition, an crching rate with

respect to W is 58.97 nm/min., und an etching rate with respect to TaN is 66.43 nm/min.
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manner. An inpurity elenent inparting an n-type is added to the

hi gh-concentration 25 inpurity regions 1118 to 1121 in a concentration of

| x 1000 to | x 10"'/cnB . Then, without renoving the resist masks, second
etching processing is conducted. Herein, etching is conducted for 25
seconds by using SF, d,, and 0, as etching gas (flow 63 rate ratio:

24/ 12/ 24 (stenm)) with an RF power (13.56 MHZ) of 700 Wsupplied to a

coi | - shapedg, t : es g1 3 Pat her eby generate pl asna.
A R pover™ 055 AURE) SeRhE GG st agnl TetfiebOF B toflsorirevs Flae o
(sanpl e St ag@lng WRERRYLAIncSURSE APLARN 1Y 49981 1 ve self-Dbias voltage is
applied thereto. In the second etching procéssing, 5 an etching rate with
respect to Wi 82303 i o gl.ehi.ng. s | gspect to TaNis 32.1
nmmin., and a geﬁe@f?ép]ratféig_nv&&ﬁf%g%és gEqﬁ%g?#§N3¥§r‘ffﬁ‘Aﬁ‘@ﬁdHrhg
rate with r&seeRREK, he crll Mrliddloffie KR chﬂ@l}gti@ylzﬁgr bhd i A008 s 33.7

F as the etching gas

ran/ruin. In the case of 'using S , a sel'ection ratio

wih respecsndiectbentngeldbdiadatl tRhd ARGt a BAlol 3R dALd f (AREEERARESD. @
filmthi ckness can be suppressed. 10 The taper angTe the Ssecon

conduct i veThayegle(dfthdegerpsritd mhay bhes segend et chi ng processing.
Furthernore, in the second etching processing, second conductive |ayers
1122b to 1126bl'bag chodumtie @t NQ19tcha0 1 NAAB: coMBuckive Ihyee0 NOILGE VR 17aY81S
are hardly etched to formfirst conductive layers 1122a to 1126a. In
addi ti on, shendmskdudtivernyesilf13b IO08EH) wf OflRaslape @hanget of fift SHARE: dvot 0
masks fromresist 1008b to 1012b by the second 15 etching processing (Fig.
18D). Al t Hevgh andsecomdwondactiualaygrs ardhormiedibi thd fitshecdhinisproceomdUEld. VER).

| ayers is narrowed by about 0.15 m (i.e., about 0.3 pmover the total |ine
wi dt h) 10 cohprawidthwif the fitse cenditceivbddior @ theehgendiengh cliengopcacepshdigo the
Furthernore, the width of the_second conductive |ayer in the channel

| ength di rf&et Wéﬁe{héé‘lof*"@sﬁbh}é@t‘t bmbpdingas onetleswi Atthosdiownt siovEmbregdiomsntt the
modes. 20 .Th ele?frogé formed by the first conductive |ayer 1122a and the
second corBttRiReim 4086 ta be 2ngase inswtasing fdmp neheevesed With thependatwve layers

el ectrode of ,th i?t? jrcuit fornme jn the follow ng steps. The el ectrode
forned by @Hé t’Pielp 0 BE‘M@H?% af%?rége‘ihég@‘éﬂg o8 nm o be thin. ‘

Without removing the resist masks, the first doping processing is conducted, whereby

15 an impurity element providing an n-type is added to the semiconductor layers (Fig. 18C).
"The doping processing may be conducted by ion doping or ion implantation. Ion doping is
conducted under the conditions of a dose amount of 1 x 10® w0 5 x 10%/cm?® and an

J acceleration voltage of 60 to 100 keV. In this embodiment, doping is conducted at a dose
amount of 1.5 x 10"/cm? and an acceleration voltage of 80 keV. As the impurity element

20 providing an n-type, an element belonging to Group XV, typically, phosphorus (P) or
arsenic (As) is used. Herein, phosphorus (P) is used. In this case, the conductive layers
1013 to 1016 function as masks with respect to the impurity element providing an n-type,
whereby high-concentration impurity regions 1118 to 1121 are formed in a self-alignment
manner. An impurity element imparting an n-type is added to the high-concentration

25  impurity regions 1118 to 1121 in a concentration of [ x 10°to [ x 10"/cnr’.
Then, without removing the resist masks, second etching processing is conducted.

Herein, etching is conducted for 25 seconds by using SF,, Cl,, and O, as ctching vas (flow
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second conductive layer 11 25b becones an el ectrode of the storage
capacitor fornmed in the followng steps. 25 It is al so possible to use
CF4, d,, and 0, as the etching gas in the second etching processing. In
this case, etching nmay be conducted by generating plasna under a flow rate
ratio of 25/25/10 (sccm) with an RF power (13.56 MHZ) of 500 Wsupplied to
a coil-shaped 64 electrode at a pressure of 1 Pa. An RF power (13.56 MHZ)
of 20 Wis also applj to the  substrate side (sanple stage), whereby a
subst ant i al 1% A&t #J\‘/ggézé‘l ?ﬁ‘?‘BPHsW\Fgmna ﬁ%veédéﬁﬁéd\/lﬁl?ewe?@ﬁ Wrﬁllph@ngse
of using CF4., Q1" and O -, an etchin re wth respect to Wis 124. 62

nm mn. anéjélt b((:ghalp hg L?eéffé)de\ﬁattﬁ prréﬁb‘é“rc‘% '(rg PRdR (herebp S6eTafy ARsna. fid RE power

e et n i S CEgRerl g I 348, 02 ey SPe WL

sel ectively etche er nor'e,

i nsul ating Jpdighd .covered. with th nductjve | ayer 122 to 1126
of & fi1 ot ‘ShemasMcedfl SHEHCIBE RabRnf ARRIE" b s SHR i aroceSing
renovi ngs t s - opi rocessing is condycted to ain
o otat o aham e e B RS TPy OB e ot B
| ayers 10 321PR ] Eth,, Jpuni t | enent s

/ Py D A ERSHSM ESRBEI Lt TPV LTI 28

that the inpurity- element is adde m conductor | aye

taper portirepecod JiaN thadt$d (he Rt MR fli%%risgfol? hﬂ]/ﬁx&}.slnewgg%%sin§ SF, as

phosphorus (P) is used as the inpurity elenent, and asnma
conduct ed  whelerchirieyd 0psdiet crNLib vAftScSfe (S BRENRIRHAS Rl 1@0(? i:?éhi%i@.?sé{&flm L2
. cm,

an acceleration voltage of 90 keV, an ion current density o
phosphi ne (BtighseSo0afildr dgeitnedSca baduppaasd. and a flow rate of 30 sccm.

Thus, low concentration inpurity regions 1127 to 1136 are formed so as to

be overllapped Whthapéreargle of thobehseidi smduayes fayen (W)SRlchnRk i @ANMBNL: BHNET -
The concentration of phosphorus (P) added to the | owconcentration inpurity

regi ons 11@%hing mi@essirg. 1Fwrthé@indre, in the 1s@d@ic Bichirangkot e8ink: OVeoad @At L AadiHOoN
inmpurity regions 1127 to 1136 have a concentration gradient in accordance
with the tlayetedddzb ufl1i26b arafveme@00pahe bdws hefid, ithefifst catduzeind likissee hayiey s.
In the sem conductor |ayer overlapped with the taper portion of the first
conduct i vectchyd o faam finspeendugtive fayerst rldga om 1 { Poac dncelditicat, itha madlect: easesist
gradual |y m t h8 gnd of the taper portion of the first conductive |ayer
i nvar dl y. to 1012a are changed its shape into masks from resist 1008b to 1012b by the second
15 etching processing (Fig. 18D). Although not shown, actually, the width of the first
conductive layers is narrowed by about 0.15 um (i.e., about 0.3 um over the total line width)
compared with the state before the second etching processing. Furthermore, the width of
the second conductive layer in the channel length direction corresponds to the second
width shown in Embodiment modes.
20 The electrode formed by the first conductive layer 1122a and the second conductive
layer 1122b becomes the n-channel TFT type gate electrode of the CMOS circuit formed
in the following steps. The electrode formed by the first conductive layer 1125a and the
second conductive layer 1125b becomes an electrode of the storage capacitor formed in the
following steps.
25 It is also possible to use CF,, Cl,, and O, as the etching gas in the second etching

processing. In this case, etching may be conducted by generating plasma under a flow race

ratio of 25/25/10 {sccm)} with an RF power (13.56 MHZ) of 500 W supplied to a coil-shaped
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specifically, in the second dopi ng processing, a concentration distribution
is formed. Furthernore, an inpurity elenent is also added to the

hi gh-concentration inpurity regions 25 1118 to 1121 to form

hi gh-concentration inpurity regions 1137 to 1145. In this enbodi ment, the
width (in the channel length direction) of the taper portion is preferably
at least 0.5 mor nore up to a range of 1.5 mto 2 m Therefore, although
65 i nfluencg Lekn ewgth in el |l th direction, of
t he |om+cdhg%£¥?§?¢%hﬁ$%%€§f%ggrééﬁgﬁpﬂﬁbﬁqg%ﬁﬂg%ﬁgéﬁﬁpgpgbﬂ“@P&éﬁéh&’¢§
not beyond @nhtaNQeidPlsadhpR M Lither. Henein, although the

hi gh- concentration Iﬁlcrr% ngnlptﬁ yﬂzr"g i ‘c%)ﬁ&srtg?]é bu‘%“ﬁ%mfaél EBHen L?%ﬁ?bo‘ﬁﬂf%ﬂﬁ jrpficd

regi ons ar ehshQwn s epaFAat f LYbfingA@F};'@l,l, ¥nd @eElﬁ ekc%n[ﬁprdl&l \%ﬁ{laﬂ?&é}t&f?{fg%/db 174.62

t her ebet ween and regi ons having a concentration gradi en

Simlarly, nhhei doSeBRing rf@arwiRtfdsc: RETWREN26.BE nahaRnel QEL%&? oG8 ARSy
T i on ot her th

and the | owconcentration inpurity regions. Then, the reg an

_the pi xe$ poikh r@pear ® TING €05 bYLLbaLrBs lﬁlr%‘l@s@éﬁiv‘:nicrtglcftﬁh}@l‘ﬂ%@éﬁ%ﬁﬂ& ng
is conducted. The netal plate, the glass place, the ceram¢ plate and the

10 cerani ¢ gbashe ptgides cfahe BRulssiad (i 1006, MRTOvALE widhgRRalc Y EW At 11 he
mask 146 is shown in Fig. 16. In the third etching processing, taper

portions oftotli@6fof adirstshagy)aid sehédeilsourWlirgh c@bednat overl apped with the
mask 146 are selectively conducted dry etching to elimnate regions
over | apped wi t AHempaftet yemeghgnise ofsist hrasksecantidopiop prayesifg il Bendicdd to
etching processing is conducted by using an |ICP etching apparatus, using,
as et chi ngobesin asBueshowaii hig. A Ghpselieatidontedatsing thi tdeondspadtcte [Werd n
this enbodi nent, etching is conducted for 30 seconds by generating plasng,
usi ng %3 Wit¢#b e {123k asanasks withaesptc8o apsopyity elwnthr enhREdeawenritlde H6nt
WVHZ) of 3502¥¥53pplied to a coil =shaped el ectrode at a pressure of 1.2 Pa.
An RF powefs adylgd s thgmiesmdsgroplavsrsdichoy dpppirewriionstehstistoratetist teers.
(sanpl e sé?gg), Epgreby a supstantially negative self-bias voltage is
appl i ed t het Bripempadingit phasahorg (B} is Wbaskps the fepuritebwedritvend plpens dogingds
and 1126¢ are,forped,(Fjg., 19B). An ex e of conducting a third etching
process i sf:%rl"ﬂ)‘\‘ﬁﬁe‘ismﬂr_“#eﬁi tlé‘e domiBaF El?“ﬂ%g%’ﬁ%mﬁu%&(tf Ry 1{%;/@@%6@ dcselgption
conduct ed \Ifcgltzgggecgfebd Ee\p,oann%%dcér%n%%ggyitcytdf 0.5 pAfcm’, phosphine (PH,) 5% hydrogen
15 dilute gas, and a flow rate of 30 sccm. Thus, low-concentration impurity regions 1127 to
1136 are formed so as to be overlapped with the first conductive layers in a self-alignment
manner. The concentration of phosphorus (P) added to the low-concentration impuriry
, regions 1127 to 1136is 1 x 10" to [ x 10"%/cm?, and the low-concentration impurity regions
1127 to 1136 have a concentration gradient in accordance with the thickness of the taper
20 portions of the first conductive layers. In the semiconductor layer overlapped with the taper
portion of the first conductive layer, an impurity concentration (P concentration) decreases
gradually from the end of the taper portion of the first conductive layer inwardly. More
specifically, in the second doping processing, a concentration distribution is formed.
Furthermore, an impurity element is also added to the high-concentration impurity regions
25 1118 to 1121 to form high-concentration impurity regions 1137 to 1145. |

In this embodiment, the width (in the channel length direction) of the taper portion

is preferably ar least 0.5 m or more up to a rarge of 1.5 um to 2 um. Therefore, although

65




Then, as shown in Fig. 19D, an inpurity el enent added to each sem conductor
| ayer 1is activated. The activation is conducted by thermal annealing using
an anneal i ng furnace. 25 Thermal annealing may he conducted at 400 to
700C, typically 500 to 550C in a nitrogen atnosphere having an oxygen
concentration of 1 ppmor |less, preferably 0.1 ppmor less. In this
enbodinent activation is conducted by heat treatment at 550C for four

hour s. t he nn i ng,, | aser anpeal i rapi d thermal
anneal i ng ( §‘f‘§‘g‘% &y f Ehgqf% ‘%Pfo ‘§ d|“1o'tn SRewRM hgﬂé?}hvuhngtlonh@f the
impurity el RERLS& S tgro actlvatlontreatrrent to thereby
erase the bordeé %et I\Ef\]/et%h {nﬁ Ry % }5’8 'I‘EV‘CFBEJF‘B%”’CI‘ B isneidisyend p atigen)

and the inpyri l hqncenratl nost conpletely, In this
embodi nent, at g%ng%gg%géﬁ(%egalg e o8V hﬁé‘nlﬁlr’%rfé’ac‘dlfﬂfv)é‘t‘PBW“%F%%E% wided

as a catal yﬁ{c l@Wéd?ﬂeﬁfr}{?@ﬁ rllh%l?tg rgﬂo éqrg%khgh\%g%#rg%yyheAh%uy tthc,rtrg nloocrllmr

cont ai ni ng phosphor us néentrati’o

concentratllﬁﬂdkﬁzmhﬂa&ﬁ&ﬂ?w Gl ' .08 a chapnel
region is reduced. In a TFT hg\'ilto(r?lﬁé ha anne CQ#]%MW%H ral‘éLé’itékﬁt (ﬁ{}%dl%r”mhg%

produced, afhefHk oUdléRBorda Biewb ﬂll%cﬂ’h%ﬁﬁ ﬁpgwcrfre%( ? LAd gni hvug,c:(l)%centmtlon

sati sfactory Therefore, a high electric
obt ai ned, dngusidf igi@agt ory characteristics can he achieved. Next, heat
treatment is conducted in a hydrogen atnosphere so as to be hydr ogenat ed

t he semi conduct@ren] &)Eeﬁegionl?itﬁ@rrfﬁaﬂym QenRIction a(é’t%v@&dh\xqﬁggxqukqﬁgl g §lé“'

pl asma) can 15 be used as another hod of hydrogenati on

usi ng | asertdringptdcrgirgss tdreluaedd \Z&Iehﬁfhlpl&tel theQesi paR! & d |
such as excimer |aser and YAG | aser is radiated afFer the abov ﬂﬁ‘?&nﬂﬂ

hydr ogelfat icoraminlglass platepdantticnged roodessask a6 atliheuphsr waw bi ag nﬁh':lk Mdi0shown
respect to both the surface of the source wiring line 1126 of the pi xel
portion, afiFifdbellactheatiedsucliing erafestiig thesrniortibns 30tHROfidkt eFnd e 11 s
shows an upper, view of the active matrix type liquid crystal display device
just after E‘Pﬁb prearPhgvertaped svidpdiatiash 1#6 acaseleathebndodli@red Bry fdhaat gs a
sectional view thereof. In Figs. 7A-7B, reference nuneral 400 indicates a
t er mi nal p%l,up}f@ﬁe regimsveRpRIedavith impurity regions of the semiconductor layers. The third

etching processing is conducted by using an ICP etching apparatus, using, as etching gas,
15 Cl; having a high selection ratio with respect to W. In this embodiment, etching is
conducted for 30 seconds by generating plasma, using Cl, with a flow rate ratio of 80 (sccm),
with an RF power (13.56 MHZ) of 350 W supplied to a coil-shaped electrode at a pressure
.- of 1.2 Pa. An RF power (13.56 MHZ) of 50 W is also supplied to the substrate side (sample
stage}, whereby a substantially negative self-bias voltage is applied thereto. In the third
20 etching, first conductive layers 1124c and 1126¢ are formed (Fig. 19B).
An example of conducting a third etching process is shown in this embodiment. The
third etching process is not conducted if there is no need to conduct.
Then, as shown in Fig. 19D, an impurity element added to each semiconductor layer
is activated. The activation is conducted by thermal annealing using an annealing furnace.
25 Thermal annealing may be conducted at 400 to 700°C, typically 500 to 550°C in a nitrogen
atmosphere having an oxygen concentration of I ppm or less, preferably 0.1 ppm or less.

In this embodiment, activation is conducted by heat treatment at 350°C for four hours.
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nuneral 401 represents an el ectrode which is connected to an external
termnal. Also, for the sake of sinple explanations, Figs. 7A-713 indicate
one TFT provided in the drive circuit 25 portion 402, and only the source
wiring line 1126 is indicated in the pixel portion 403. In this

enbodi ment, the plating process operation was carried out by enploying the
copper plating fluid (manufactured by EEJA : "M CROFAB Cu2200"). As

i ndicated i . xample of Fjg. 10, when this platjng process
operation i gn%gﬁ Pgéh %ﬂ atmgﬁaﬁl&,. (Rng“rri Hgiephingeer E?‘P“js@]cé'&‘t'll odesling{ R\ wian bipe
pl at ed, areégﬁggjed to each other by enploying a dutmy pattern so as to
becone the s potentials. Wen the substrate is cut out in the succeeding

step, the adj oiyfj | - re cut out.so as to be separated from each
other. Alternat ?\?‘Spgh %Oggltgg‘gﬂgf%l?'“c?rrﬂ(‘:‘ﬁl?“t’ T HIP Y “Ba"§'8¢ ﬁb‘gﬁl'ﬁ@‘“‘d Fl}{@“g]héw

. i i i nsulating filmil le of
dummy pat t eqfviv NS Ureeﬁme'néﬁ:f tlHﬁgﬁb?(r)e%ﬂ¥ &he bgr%i%l- g%t'ga@?w%g?wpéﬁﬁ? 2 I.%%gir%élg (low

covering the source wrin the pixe

interl . I . I ri A | n 1 | nf‘.l ] ! rl
interlayer positn@tiog) B%Jé @Pé%ﬁgjyecg?eé'@)%{@?éaﬂ cgoeggrﬁltgzgﬁac%nrpgr&ﬁl églt'ecrorrrl}tqqgflgﬁa{. ng

containing silicon may

film 1156 made Bf h@eRbGRRES: LPS aki teri A0 is foroed.on the first
interlayer insulating film 1&521:5!{&]3%&1? E?%é%ﬁgéggr%n%?n%ﬁneé%rcgl}%lg%or}’élé(i Lugedy oy

having a t hickarsi§sQfurthe® it s bR R rdEkihe &ﬁirﬁglregﬁ(lnc&grggﬁﬁ?%&ﬁ( asygggu%

of a transparent conductive filmis patterned on t secon

i nsul ati ng d&fihigh bynempta@ionNgharepP atrar@s KonAs e 8 i BNSRA; i
fil mwhich constitutes the pi xeLI bel ect rod?a 1547, rlf or | nstlg‘nmcdeu,%&f}ﬁjll%%?gﬁq%]y

made of i ndioum dchapxictierant; feiionexicdated. A Al FDRaWRE G cBhinhdFhiThOKLAS, ﬁﬂg
zinc oxide (In, B - ZnO, zinc oxide (ZnO, and the like nmay be enpl oyed.
Next, who| erpeceskenlaFl osutratvahg i Hedreased aal egtsialleliyy etahned by, amRka¥Ng
the photonmask, a contact hole which is reached to the respective inpurity
regi ons (118gl elacgeg, field et nd@ry 1id Shraihdb3and dddifadisryf Ohameteianat her be
contact hole which is reached to the 20 source wiring line 1126 of the

pi xel port@éhﬁﬂﬁdforned; and anot her contact hole which is reached to the
gate el ectrode 123}i s forned; and al so, another contact hole which is
reached to t he "&¥Ectapeatmers s oadpgieginga hydrogen atmosphere so as to be hydrogenated

the semiconductor layers. Plasma hydrogenation (using hydrogen excited by plasma) can
15  be used as another method of hydrogenation.

In the case of using laser annealing .as the activation, it is desirable that laser light such

as excimer laser and YAG laser is radiated after the above hydrogenation.
Next, a plating process operation is carried out with respect to both the surface of the
source wiring line 1126 of the pixel portion, and the electrode surface of the terminal
20 portion. Fig. 7A shows an upper view of the active matrix type liquid crystal display device
just after the plating process operation is carried and Fig. 7B indicates a sectional view
thereof. In Figs. 7A-7B, reference numeral 400 indicates a terminal portion, and reference
numeral 401 represents an electrode which is connected to an external rerminal. Also, for
the sake of simple explanations, Figs. 7A-7B indicate one TFT provided in the drive circuit
25 portion 40Z, and only the source wiring line 1126 is indicated in the pixel portion 403. In
this embodiment, the plating process operation was carried out by employing the copper

plating fluid (manufactured by EEJA : "MICROFAB Cu2200". As indicated in one
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Next, electrodes 1157 to 1160 which are electrically connected to the
respective inpurity regions (1137, 1138, 1139, 1140), and a source W ring
line of the drive circuit are 25 forned; el ectrodes 1150 and 1163 which
are electrically connected to both the inpurity region 1144 and the
inmpurity region 1153 are fornmed; an el ectrode (connection electrode) 1161
is formed which electrically connects the inpurity region 1151 which

constitutes g Iy [ an. f9.-Lhe source wiring |line 1126 of the pixel
portion; a 53?‘39\%‘??3@({% ‘ﬁ@gﬁ@ﬁﬁg‘g%@wcf? BB TG pBh RBBRHIreY [iweor
gate el ectrege 4 0 J1a@0d,8l.so @ capagitor | wiring line 1169 which
is electricall ;f@%ﬁ#éliﬁi‘gn{%d%’%%qé S PRl G PR by Gpnboine g Bum DRfikE]

el ectrode 134ds dobeeb@stihd Sahd ciad. to. the inpurity regjon 115 3 of 5
Che pixel TET 268" by e o Ly Eame b ke iR P Syl b oheact it

A S oo STheampERin UMb e aRl AR lou@LG6L EPPchhte Bha0ChR SbT XL nariey

el ectrode 1147 is electrically connecte npurity

t he hol disnga slaecicto rw_rﬁiﬂ%éﬁ%&me&Bf;hﬁiﬁg%héégﬂnhi’ ﬁl;l,A: s made in contact
e .

with and is overlapped with the pixel electro so, in this
embodi nent, sucNeana éxampletaye iSUMhHIARL 1 1582486 bf QRSN 120204 wijf%lg]lff}%g

are formed after the pixel electrodes have been forned. Afternative

contact hobfahepiel isdomeet. and thibéirseheflnReendudacfor iRl 1 BN, thereat t e he
pi xel el ectrode made of the transparent conductive #ilnfnﬁy §35?%%§%5“§H

such a manrfdm whaty tdnsinmxslicel may bodaplgedover | apped with this el ectrode.
Al'so, the inpurity elenments capable of applying the n-type are added to the
respective 15 Yo sacond eyedmer is86yring 136, [ 1564 deLE4AR or@ihicCihsi@Ying UREL AN
as one el ectrode of a holding capacitor. This holding capacitor is forned
by el ect? odeormedmn thadirstinsilagarinedaey film 115 babacinlardimeni, ag deiyie 1369,
and al so by,,a .,sem conductor |[ayer, while an insulating film 1006 is used
as a di el eciikavingmpErckigss pel pen whniremddscri bed manuf act uring net hod i s
carried out, bqoth the rkye gircuit 20. and the pixel portion 205 can be
formed on the Z\Leﬁfé fregtrade THY mpdeef agranspareneesmdaicrize filnhis pvEBedionehie t
1182 constructed of, two n-chaqqel type TFTs 1180 and 1181. The pi xel
portion 205°CBinieHaysRsulatng filmby eptpdovingreplpopmask nAs Hartrasisparet: @asluaride
t he hol din . , '
' NGim which constitutes the pixel electrode 1147, for instance, ITO (alloy made of indium
15 oxide and tin oxide), an alloy made of indium oxide and zinc oxide (In,O; - ZnO), zinc
oxide (ZnO)}, and the like may be employed.

Next, while the second insulating film is selec.tively etched by employing the
photomask, a contact hole which is reached to the respective impurity regions (1137, 1138,
1139, 1140, 1151, 1153, 1144) is formed; another contact hole which is reached to the

20 source wiring line 1126 of the pixel portion is formed; and another contact hole which is
reached to the gate electrode 1124 is formed; and also, another contact hole which is
reached to the electrode 1125b is formed.

Next, electrodes 1157 to 1160 which are electrically connected to the respective
impurity regions (1137, 1138, 1139, 1140), and a source wiring line of the drive circuit are

25  formed; electrodes 1150 and 1163 which are electrically connected to both the impurity

region 1144 and the impurity region 1153 are formed; an electrode {connection electrode)

1161 is formed which electrically connects the impurity region [151 which constitutes a
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capacitor 1183 (see Fig. 20B). It should be noted that such a substrate is
referred to as an "active matrix substrate" in this specification, for the
sake of convenience. 25 In addition, the EEMOS circuit is structured shown
in Fig. 23A by using two n- channel TFT in this enbodinment. Fig. 22 is an
upper view for indicating the pixel portion of the active matrix substrate
69 manufactured in this enbodinent. It should al so he noted that the sane

reference S L0,EL Q.. 20B_ar lLoyed as those for indjcatin
enerence IURC 3gT 0N LKL Uy B0 e TP B oS L 20

7 ore v L AT A T i ) S

B-B shown in Fig. 20B corresponds to @

dotted Iinew&if il 1Kb0 whidy isA i 1.1 .upper vi.ew of the active
matrix substrate  obtained }3§F§§F?E¥ggﬁéég%ﬁgggLﬁﬁfﬁwgtﬂ?ﬁ%ﬁTf?@“é t he
pi xel is formedaldhe fiofelecsbibgt by & Of b I s, manufact ured, if
such a manner that vmljiyl(e A bl ackwnattrﬁciﬁ‘%ﬁs[gﬁggpg%ﬁrﬂggg&1”5%‘“(5&6‘6’“56#??%?1{1
of the pisxetheppel e 2084%, Lichaid *RGADIL A 16B8RVRT apRRd V%&fgaéé‘%u OMLE %
wiring line 1126 in order to shield spaces anong the pIXEP el ect rodes.

Al so, in acoosritgped with thit PiebtRPSENOMY. i AlbLNESS Fmep@hie@i?me ] ﬁﬁ ?%@éctﬂyﬂﬂfer

of phot omasks which are required to manufacture the active m

substrate cowindtchetwnbe ihpusty égidadesd pf itemhoMihb cAAMBELTRASKOS o1SLERE Plé_o
which an active matrix type liquid crystal 15 display device shown in Fig.

6 may be newbichds oreed imconradi withtaadEvbedlapped wichfthofixehilserrddd i vy, mat ri x
substrate obtained. [Enbodinent 11] In such a case of n-channel type TFT
shown i n“Enbodi4vsat imds ehbodintest,bakbngi axgmploistshewg rhupr\elédirddes 1080 i-@di ©
table (preferably, phosphorus) or elenents belonging to the 20 group XlII
in the peribdcaredeimeed eatftbe abiey clebuode)havaybebe taddeld Abemhevsleniheangiigdor
in the channel form n% region to selectively fabricate the enhancenent type
and depl et i Hes arg Bgme and the electrode is formed, and thereafter, the pixel electrode made of the
transparent conductive film may be formed in such a manner that this pixel electrode is
overlapped with this electrode.
Also, the impurity elements capable of applying the n-type are added to the respective
15 impurity regions 1135, 1136, 1144, 1145, which may function as one electrode of a holding
capacitor. This holding capacitor is formed by electrodes 1125a and 1125b connected to
the capacitor wiring line 1169, and also by a semiconductor layer, while an insulating film
, 1006 is used as a dielectric member.
While the above-described manufacturing method is carried out, both the drive circuit
20 and the pixel portion 205 can be formed on the same substrate. The drive circuit contains
the NMOS circuit 1182 constructed of two n-channel type TFTs 1180 and 1181. The pixel
portion 205 contains the pixel TFT 206 made of the n-channe! TFT 206 and the holding
capacitor 1183 (see Fig. 20B). It should be noted that such a substrate is referred to as an
“active matrix substrate" in this specification, for the sake of convenience.
25 In addition, the EEMOS circuit is structured shown in Fig. 23A by using two n-

channel TFT in this embodiment.

Fig. 22 is an upper view for indicarting the pixel portion uf the active matrix substrate
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In a case where an NMOS circuit is formed by conmbi ning the n-channel TFTs,
it is fornmed as a conbination of enhancenent-type TFTs (hereinafter
referred to as "EEMOS 25 circuit”) or a conbination of depletion-type and
enhancenent -type TFTs (hereinafter referred to as "EDMOS circuit"). 70
Fig. 23A shows an exanple of the EEMOS circuit, and Figs. 238 shows an
exanple of the EDMOS circuit. Each of conmponents 31 and 32 shown in Fig.

23A i t- -ch | \TFT, (h i naf f dt
S R R T R I S SR
depl et i f - TFT inafter .5 referred ti tyne
et o LRy A 1300 JET (NSLELIL S B ShEELERt 98, PRy
line to which' &(WfﬂtItiMeZOﬁ)&Jr?LQ]?L;/n%S(H%Q;?%ﬁ(&%l gﬁ%a 'mtwcx%h%%vxqﬁm%y@glg%/x},g“i%) :

and VOL designates a power supp negative vo

appl i ed (nggajj VELPRYRED RUPRIEY st -FJQ?BQ%&%%J(M@S ROVEL iSHARAN, {aik@ff al Ry
| ne (groun Iy 1ine) .

be a ground-potential power supply li ed power supply Iin

Fi gs. 24A-24Bshawe #Beanpl 2. oAls8 BB §1tis hadipptLbich A MBIl Ufih g SeMOS
circuit shownt in Ie:i g. 23A or thé EDRIOS léiar c&)i%)t slﬁ(gwn iLnj(Eivé'%gggﬁﬁggtrrE’Fons

40 and 41 @HraitledSust a%At%ﬂ%_Llﬁfee\vﬁ'i'nivﬂmfe'1996@%%&@“3 feppanents 42 -and 43
are E-type NTFTs. A clock signal (’CL) is input to the gate of the E-type

NTFT 42, and dalled piskl sh@oak of Giis dabddiafent BeanonEecuted inRadRY hiainks cHaR ptHilet 0
the gate of the E-type NTFT 43. A synbol indicated by 44 represents 15 an

i nverter cibladk matie if wotreniloged] nv edgeeporcibn @iithie pikble:-1EIMIS 1047 asihdrarsdedwn 1 n
Fig. 23A or the EDMOS circuit shown in Fig. 23B is used, as shown in Fig.
24B. Ther dfeomerlappedividi ihesoumiendting sinefl 126én didepkayhidewipae:scamiyechal fixel
structured by n-channel type TFT. Note, reference nuneral 45 indicates an
NAND ci® cul¢ctrddgs.t her, this enbodi ment can be freely combined with any
structures of Enbodinents 20 2 to 10. [Enbodinent 121 The drive circuit
and the pi xel Adeptinorccordance ovithafireswpt bhavre ip this emboilimyant b ontad anmmipe afsed
in various nodules (active matrjix type liquid crystal nodule and active
matrix typhotomasks which are required to manufacture the active matrix substrate could become
five.
A description will now be made of steps by which an active matrix type liquid crystal
15 display device shown in Fig. 6 may be manufactured according to Embodiment 1 from this

active matrix substrate obtained.

1 [Embodiment 11]

In such a case of n-channel type TFT shown in Embodiment 10, elements belonging
to the group XV in the periodic table (preferably, phosphorus) or elements belonging to the
20 group XIII in the.periodic table (preferably, boron) may be added to the semiconductor in
the channel forming region to selectively fabricate the enhancement type and depletion

type.
In a case where an NMOS circuit is formed by combining the n-channel TFTs, it is
formed as a combination of enhancement-type TFTs (hereinafter referred to as "EEMOS
25 circuit") or a combination of depletion-type and enhancement-type TFTs (hereinafrer

referred to as "EDMOQOS circuit™).
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EC nodule). In other words, the present invention can he applied to all of
the electronic 25 equipnents having these nodul es as the display section.
The followi ng can be given as exanples of the el ectronic equipnent: video
caneras; 71 digital cameras; head nmounted displays (goggle type display);
car navigation systens; projectors; car stereo; personal conputers;
portable information termnals (such as nobile conputers portable

t el ephones and etigctyo t ) W@Bl e i
26A to 27B. 5 Fig. 2ESA&EéC%éS\/\Q‘gi ‘ﬁ‘qp s%fntg EE utcgrf‘?“ hiRg |3??cﬁ“’dé§“§‘1¥%%?l‘r%

body 2001, aheiBMRYE)S MRS @@Hbr&m&%m 331 %1(152' &VB%FLPE‘; 003 Ln%qng%lm%

keyboard 2004. The present invention iIs i'cable to the |sp

2003. Fig. 26Boshalandelmobr k}Qr@lﬂﬂﬂé&tr‘éfeﬂe@r}g ab E-dhpeNyges. @c)ﬁﬁl(ﬂghg% s%%Q?‘\ ma

canmera section 2202, an inmage receiving section 2203, ‘operdtion sw't

2204, and a Hg.shiiays poE iyea N2P5.andly The dpplessh iy WeRlch9indiST ﬁPRle&%Wth
to the display portion 2205. Fig. 26C shows a player using a recordi ng

nedi um whi chefeeedrdss O-prpedy aRT), (Bgketindft er referred to as a recording
mediunm), and it includes a nmain body 2401; a display portion 2402; a

speaker sectionl24@B; 23\ red@BB| Vg, destinanes24Aver amshlp pa¢E af wai&hsd/\fbésﬁh%&,olwm
2405. This player uses DVD (digital versatile disc), CD, etc. for the

recor di ng miscpphieddpdsidi®e pear slueplyémd feord W},L&ieswapm agioater etppl{ lthéko which a
appreciation, ganes and Internet. The present invention is applicable to

t he displ ay ﬂp@&tﬂ@ovplmex arfpiligd (Qagutsh@weasqqmlst hbd)e Dookegaeie pbwonipphobky ,
and it includes a main _body 3001, dis ortions 3002 and 3003, a
recordi ng nBdiye Bgoand @@é?fétﬂll @ﬂwswweﬁdme indad gownr samlelima. 3006. The
pr esent |nvent| n can §e angl ed to the djsplay portions 3002 and 3003. 20
Fig. 278%hows lcé}lzél‘p“f ap exqmelewde shist maber fwoyd b1 0ding sheskippléns cistand
3102, and di spl b(ﬁ The present invention can be applied to
the di spl ayStEOrR i 1g3 3@0” FEMS @iy shogndp Fig- daBerPortiams 4Dand4 501 Figs.

extromel y wHHS Pt fEb Bty éo&san%gg% aoRdrecane Miart Fosloch sna
manuf act ur i (@L)fqg;rbp%% S Eheefla(taé: (’gfr N W ﬁ ?mél Q cﬁ)cl( signal (CL-bar) of the opposite
polarity is input to the gate of the E-type NTFT 43. A symbol indicated by 44 represents
15 aninverter circuit. To form this inverter circuit, the EEMOS circuit shown in Fig. 23A or
the EDMOS circuit shown in Fig. 23B is used, as shown in Fig. 24B. Therefore ‘all of drive
circuits of the display device can be all structured by n-channel type TFT. Note, reference

numeral 45 indicates an NAND circuir.

Further, this embodiment can be freely combined with any structures of Embodiments

20 2to10.

{Embodiment 12]
The drive circuit and the pixel portion in accordance with the present invention can
be used in various modules (active matrix type liquid crystal module and active matrix type
EC module). In other words, the present invention can be applied to all of the electronic
25 equipments having these modules as the display section.

The following can be given as examples of the electronic equipment: video cameras;
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25 fields. Further, the electronic equi prent of the enbodi nent 12 can be
realized by using a constitution of any conbi nation of t'he enbodinents 1
to 1 1. 72 [Enbodi nent 13] Referring nowto Fig. 28A to Fig. 30C and Fig.
32, a description will now he mad of an enbodi ment of the present
invention. In this enbodi nent, a nmethod for manufacturing a liquid crystal
di splay device is indicated. Such.a nethod by which a TFT of a pi xel
portion 5 iBaifQr n Afye sl N r X r type, and a
ol di ng capmartort 5 et TR b IUE IR SMEAPE LG RS Sstoms
manuf act ur ook d: : [ ' Lily.k : it h steps. .
Fro. 28A 1 o pe o SRAEDE, R Aol e BhAbIe WloRTSRLLRRAT L B SPR ne
manuf act ur icBe pEt&@R porhleClldpBoBEEATd LEa M ﬁQ&'Bg&EﬁdAB QxBm! tfgﬂcée'@ﬁu%‘? 2 &
circuit provided on another substrate. This substrate pro ided on an‘e ge
portion of if PpssidystsafB. |t should 10 be noted that sectional views of
Fig. 28A to Fig. 30C correspond to a sectional view, taken along a line

A- A of SFig. 3Pig FoAshowsh SROre0asHEk@F, 26l sRhaddavhsia Hody MBOULAGH Y EH Ry
enpl oying a substrate 4100 having a light transm ssion char acteristic. As
a usabl e swdrsional®)2, sudibpley p6RiELDRO03, alrisa &8ybdaad i200%.bOrias bldseat RivBhass @nd
al um na borosilicate glass may be enpl oyed, which are typically 15 known as
#7059 gl assprlivdbleiddfe displs poresu?@@t.ured by Coming Inc. Such a substrate
having a light transm ssion characteristic known as a quartz substrate and
a pl astic subskigattd showy abeobéleeboypad ramdinmicheles s ohsd badyel 204f 4 &méa section
conductive |ayer is forned over an entire surface of the above-expl ai ned
substrat e 34@0animidereteiving hogioaghy3 sipeption seacheésl 0duind alisgsy soriragk0b s
formed, and an 20 unnecessary portion is renoved by way of an etching

pr ocesd$0opdhapresent ispentien ispophcable iondpeldispbay pordom2é8%.r odes (namel y, source
wring line 43@2, g(gt el ectrodes 4103 and 4104, hol di ngécapaci tor 4105,
and terninal 4181¥%%Gr S0psr aerlayeseusimg g rezgpding Thedismowdidegeraded widrnig

i nes and gl ectrodes. may be manufactured frommaterjals of such an el ement
sel ected fY6HRE FefT%f,effva tqps a repordigey mediugy, and ipipcliies o e badingdQlhe disphy
above- expl ai ned zgfbf;ments or of %bgl de Wndch cont a'z%a,the above- descri bed

el enent s. Poruon a speaker section a recording medium ; and operation switches
2405. This player uses DVD (digital versatile disc), CD, etc. for the recording medium, and
15 can be used for music appreciation, film appreciation, games and Internet. The present
invention is applicable to the display portion 2402.
Fig. 27A shows a portable book (electronic book), and it includes a main body 3001,
.~ display portions 3002 an_d 3003, a recording medium 3004, operation switches 3005, and an
antenna 3006. The prese‘n‘t invention can be applied to the display portions 3002 and 3003.
20 Fig. 27B shows a display, and it includes a main body 3101, a support stand 3102, and
a display portion 3103. The present invention can be applied to the display portion 3103,
which is equal to or greater than 10 to 50 inches in diagonal.
The applicable range of the present invention is thus extremely wide, and it is possible
to apply the present invention to a manufacturing method of electronic equipments in all
25 fields. Further, the electronic equipment of the embodiment 12 can be realized by using a

constitution of any combination of the embodiments 1 to 11.
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Furthernore, plural sets of these elenents which are selected fromTi, Ta,
W W, C, Nd, plural sets of these alloys containing the above-expl ai ned
el enents, or plural sets of nitride 73 containing the above-expl ai ned

el ements may be stacked as the materials of these wiring I|ines and

el ectrodes. Next, both a Cu film 4106 and another Cu film 4110 are forned
on both a source wring line 4102.-and a term nal portion 4101 by executing

a pl ating ngithbaliteee1f]j g. 28B). 5 By coating the source line with the
copper film4106, the wiring resistance can be decreased and it is possible

to lover the polerrognsiwni FQn2&A b IFey. J0SRINAYFig. B 8 db&rpA¥ARLERGSRUS W&
t he di agonal size of the pixel portion exceeds 5 inches inasnuch as the

pover consuwrpthbnlincaustdiclpyestheinvkntictg IhebisshdodendRCOMRE R BPhhGARL i} 2
| arger size display. In particular, this is advantageous when the w rings
consi st of aliquittarystal divplay QevicdNd indicnred | Sychtaraedot] bo i lac O TR h decPfodibase
elements. In this enbodinent, Cu is enployed as the netal film

Al t er nat ? vel {prmed onasubgrate Bean Nversetragger @pe, ahl eyhobfing baseiet MRt nagy-dbe
enpl oyed as this netal film Al so, each of the above-described.

manuf act ur i Bgharabonsddest wbsde BE Uiisodamyfa¢tuatd, imill hine be pkpltined ipdead $saciamce
the source wiring Iines of the pixel portions are connected to each 15
other by usYHysWPs Kig- 128Aet Eig- S@théplt@é@dnet gunsanpotimat i absninel pacbndtihée .
Al so, the wiri | i.nes which are used to connect these source wiring |ines
so as to béd QYR pepenthigh isglgctripallycesnngeiedisg al wisiog linegita (iCOR prasided
etc.) after the platjn rocess operation has been acconplished, or may be
cut out at Wﬁ@oégﬁé“*fﬁf%égvﬁ%‘w JEageYiad en pa eggn pastivn af thesubsete. pit shadulg
process. pperation.has been conpleted. Al so, hort-circuit ring may be

f or med bd; %E(Bmﬁ g f%&?&%l?ﬁﬁﬁ%&@é Wsl?‘g- COTEHPPRE Y AbqcHgnRl Yiew 4289 | s
formed over ntire,surface. Wile a silicon nitride filmis enployed as
this insul glol%%gaelﬁq }rsﬁAaégF{W' ess of this insulating filmis selected to be

50 10,200 1 el Al BT D RS AISEE 8 15
e oL AR B AR PR T ST Bl
barium borosilicate glass and alumina borosilicate glass may be employed, which are typically
15 known as #7059 glass and #1737 glass, manufactured by Corning Inc. Such a substrate
having a light transmission characteristic known as a quartz substrate and a plastic substrate
may be employed as another substrate.
After a conductive layer is formed over an entire surface of the above-explained
substrate 4100, a first lithography step is carried out, a resist mask is formed, and an
20 unnecessary portion is removed by way of aﬁ etching process operation, so that both wiring
lines and electrodes (namely, source wiring line 4102, gate electrodes 4103 and 4104,
holding capacitor 4105, and terminal 4101) are formed (see Fig. 28A).
The above-described wiring lines and electrodes may be manufactured from materials
of such an element selected from Ti, Ta, W, Mo, Cr, Nd, of an alloy which contains the
25 above-explained elements, or of nitride which contains the above-described elements.

Furthermore, plural sets of these elements which are selected from Ti, Ta, W, Wa, Cr, Nd,

plural sets of these alloys containing the above-explained elements, or plural sets of nitride
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nitride film and a tantalumoxide film (see Fig. 28C). Next, a first

anor phous sem conductor film 4108 having a thickness of 50 to 200 rim 74
preferably 100 to 150 nm is formed on an entire surface of the insulating
film4107 by enploying the known nethod such as the plasma CVD net hod and
the sputtering nethod. An anorphous silicon (a-Si) filmis typically
formed, while having a filmthickness of 100 nm (see Fig. 28C). 5 Next, a
second anor phous, nduct or f|| 4109 contain conduct i vity type
(either n- Wﬁémawgptwwgeye Frpaiet § S eY P §5F’6,‘H=86P gt TR s Wit
t hi ckness ?f 20 to nm The second anor phous sem conductor film 4109
cont ai ni ng ?ﬁ%aP%ﬁﬁFppge%Ienent capabl e of applying one conduct|V|ty type

known et hot. SO taéo%flhe%fi'ghif%ﬁ@? B GRabe Do Bt h el noft 1
added 15 erpropbat HhEad %w{éﬁﬁ Mot BhaCE L DR R0 PR ng
mcks 4 os%gn%é%%ﬂﬁ Pl thfe%ﬁg%ff‘“éeﬁgg ol A e e PR R

and then, 9@85@&)?@(0“0‘99{ gHeg)Bprgrg&fnghgn BFJE%Y&%EJ%Y T\p@sXs QJVZ?g‘%egiSWh‘hn

et chi ng process peration so source wring

et chi ng m?ﬁ@@xab&él ?f2§ ofeSixd 'Egptﬁfn S WEds 5GhEHYs Qﬂaaﬂﬁfclﬂqg tE‘PJ m%(ﬁycqr b &eHiNg

met hod is enployed (see Fi I'n this etching step, |'e the second

anor phous @ﬁigeew@}s@&mnafrbiﬁhﬂéeoo%c@a@sJ,m%czmzm [aRFREROG q§q &%M i
film 4108 are sequentially etched at a place other than t resi st

masks 4205saitidafedBoudPhbn HRE WL RINANRI THOUS, We 6 A bt Qh alllol i d283>rand
the fist annrphous sem conductor film 4201 are formed in a TFT 4312 of the

pi xel porthifide A Sse bdthehhe [8edeNendatinghial Tl emcaphsiudt & hd InfadR Gdnand
the first anorphous sem conductor film 4202 are formed in a hol ding

capaci t or Adk3naiNett, AgiteCr e NigBi, st amralbdysof 4265 cbnt: 206y havephgedhas this
removed, a third 25 photolithography step is carried out, and a resi st
mask 4207 instdldiimed, and al so an
Also, each of the above-described manufacturing methods is featured by that in the
plating process step; the source wiring lines of the pixel portions are connected to each
15 other by using wiring lines so as to become same potentials to each other. Also, the wiring
lines which are used to connect these source wiring lines so as to become equi-potential may
be cut out by laser light (CO, laser etc.) after the plating process operation has been
accomplished, or may be cut out at the same time when the substrate is cut out after the
plating process operation has been completed. Also, a short-circuit ring may be formed by
20  using these wiring patterns.
Next, an insula;ting film 4107 is formed over an entire surface. While a silicon nitride
film is employed as this insulating film, a thickness of this insulating film is selected to be 50
to 200 nm. Preferably, this insulating film having a thickness of 150 nm is formed. It should
be understood that the gate insulating film is not limired to the silicon nitride film, but may
25  be manufactured by employing such an insulating film as a silicon oxide film, a silicon oxide

nitride film, and a tantalum oxide film {see Fig. 28C).

Next, a first amorphous semiconductor film 4108 having a thickness of 50 to 200 nm,
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unnecessary portion is renoved by way of an etching process operation, so
that both a first anorphous sem conductor film 4208, and second anor phous
sem conductor films 4209, 75 4210, 4211 are fornmed (see Fig. 29B) _ Next,
after the above-described resist mask 4207 is noved, a first interlayer
insulating film4213 nmade of a silicon oxide nitride filmhaving a

t hi ckness of 150 nmis forned by way of a plasnma CVD nethod in such a

manner t hatprethiably 108 to ilG0arh ay Ehrnidiset ahiendird sl 2E3hIaYe P GRVEN HE@" y
source wiring line 4311,.the TFT 4312 of the pixel portion, and the of 8[ ng

capaci t or 481800hg threkmpiwee foxitsiicna ABE plabHQE VD the (RACInd MXpurriSEG2NH .
interlayer insulating film4302 having a thickness of 1.6 m which

cor r espondg\t emarplyrgaiiconi (asi) @i ingyptediBr forhedradalcafavass y hirg (hphdls b, 100
formed on a first  interlayer insulating film 4213 nmade of a silicon oxide
nitride fiPm (seaHhiZ§@nbodi ment, the 10 organic insulating material made
of the acrylic_resin is selected as the second interlayer insulating film
Al t er nathi vel y, Nsghyispeans amerphhes seinkendaydn &lre #pldyedaiamddie cohgaatibry type
mat eri al , ?n furthernore, an inorganic material nay be sel ected.
Ther eaf t er \CIKF INstYRE OF Friype) iptorior tlemont sfbymeat ehilediucanord ddclowss of20 es$cst
mask 4301 is r%hned, d tgﬁg, a contact hole is formed by executing a dry
et chi ng st Bp: Fée%ﬂ FOTHGME s¢sicangigetiln ¢ 183 coBtaimng lthe impueatyl glement
connect the sgrmge 'riqg line 4311 to the second anorphous sem conduct or
11 m 4200, CHRAOIHY 2BRIKNE TRRCOTSHERHIBF YBS KIERSE THBPE.OF B- Py RS@rmbl oh the cused
to electri I connect the holdin apaci tor 4313 to the second anorphous
sem conduc%g#a(:%itfymewﬁ’f%’.mg gﬁ‘%&?“ﬁﬂo‘%ﬁ%ﬁoﬁc% att toPlsmg E¥Dheetthpd and the
termn ' 4 nd this contact hole i.s used to elecirically
connec?b t %@%‘% 8@%*‘%?%%’ Fi][i1 ﬂgs ?IBB?‘HB‘QP&"&“)%& S"E‘Eﬂ"t fabgt antpoviish @hpsphorgplnys.
20 Subsequgpt! ' parent -el ectrode film.such as | T .
(Indi um T agefiehBIoRE! Bl Rl R @b Boters Fichfins Y G400 somuaining dien-
si nce bot PR o1 ol oW ep an etching process step are
carried oﬂ?@aa %fgﬁspargﬁ?hgﬁgéﬁggS%%F%b%@@ESOQ is fornmed (see Fig. 30B)
Next, in ordemdQ, f{dmhasNetals M b ' 0 Si X hot ol i.t hogr aphy
step and an 25 etéﬂ?ng Broces%wgﬁgggé#gpggpgié gﬁ??eé\ 5 i Pn CPBHe
4303 is f @horslithBgaphy el S Het@hh ¥innecessary portion thereof is removed by way of an
15 etrching process operation so as to form a source wiring line 4311. As the etching method
in this case, either a wet etching method or a dry etching method is employed (see Fig.
29A).
In this erching step, while the second amorphous semiconductor film 4109 and the
first amorphous semiconductor film 4108 are sequentially etched at a place other than the
20 resist masks 4205 and 4206, both the second amorphous semiconductor film 4203 and the
fist amorphous semiconductof film 4201 are formed in a TFT 4312 of the pixel portion.
Also, both the second amorphous semiconductor film 4204 and the first amorphous
semiconductor film 4202 are formed in a holding capacitor 4313.
Next, after the resist masks 4205 and 4206 have been removed, a third
25  phorolithography step is carried out, and a resist mask 4207 is formed, and also an
unnecessary portion is removed by way of an etching process operation, so that both a first

amorphous semiconductor film 4208, and second amorphous semiconductor films 4209,
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connect the source wiring line 4311 to the second anor phous sem conduct or
film4209. Also, a netal wiring line 4305 is fornmed so as to electrically
connect the second anorphous 76 sem conductor film 4211 to the transparent
pi xel electrode 4309- Also, a netal wiring line 4306 is forned so as to

el ectrically connect the transparent pixel electrode 4309 to the holding
capacitor 4313 Also, a netal wiring line 4308 is forned so as to

el ectricall C teel ode to the terminal portion 4310. It
shoul d al so' 8 &@Ppégﬁht?e g“?ﬁé‘§§%£tal wiring material, a stacked |ayer
filmmade of b hayi y thickn f. 50 .and an Al -Ti all oy
filmhaving a ?ﬁ?%%#é%éﬂb%&%b mﬁ%"ﬁ§§§§?€8émﬁ“ 1 EP“JFWQEﬁ%“%ﬂPﬁOd
for manuf agfr 'y t ’ devi ce) sho t he di ment
13 the meta B ﬁﬁg*sﬁﬁﬁé*é ol TP B R BERES I L e REr B o de

such as | -B@a QSRQVGWE!\ mtﬁh%@ fI‘PSJUC H@zﬁ{nc? ha? l&% fhlsk E‘H%&%P&&fdgf ﬁ}? flnt X%W{gagl

such a sem COﬂdUCt or eVI ce I'S manut act ur

to the tpt %bv&ufmﬁ"{ou‘?&e @vhﬁﬁ’ehntphﬂ jol ]EWEQBPPY o?gﬁtﬁélecpﬁo%hﬁj_ﬁ tin. hoh rt‘x

above- descri bed manufacturing netho e enbo

the netal %pm@rlwm%fmeep&arg&g@n%1?4ts@@urﬁap@ewt -pi xel el ectrode such. as
ITOis fornmed. As a result, is possible to formeither the netal wiring

lines or the Neafspsicend lmnwer%ﬁ@mﬂdﬂrﬁsmm Bsvihd @ thtkhB8 ofheglAnie:iPf
the manufacturing step. 15 Since the above- descri bed photolithography steps
are carri edoattposidx td iaesgadib ensuld e S fita &diad tdd¥ RE 226l CRIHAUS Yoimell SR lad¥rst
devi ce can be manufactured which is constituted by the source wiring line
43 11 on whiteHayeQirisuiminglfimad,] 3 hhele BFT siliddi2oxifle hhedé ilver sehstcagglimeny e

pi xel portion and the hol ding capacitor 4313 thereof, and the term nal
portiod0 4@8m@niQidsulatish eudterial readdel dmtz&nﬂylid’n&tsm&lslsdﬂeaea' RS thhisedonidsinfayed
by the activation | ayer by the anorphous sem conductor filmin this

enbodi ment insalatiag| fdw. f Adlethasivielye polvixbidei and, thealited ynay tHeeemploidd by tlef onnahic 1
cm N sec could be obtained. As a result, a drlve circuit for displaying an
i mage is fBWBFGTEAL %red by thaymioe, ot isorgandc ngerialtthay He selecteils clhdreat@re vhge ias

nmount ed by 3% TABF%Q’ pe Autonmated Bonding) nethod, or a COG (Chip On
d ass) et ioyst 2 fithoeranty SieRl garpah PEcE uesisd Maskt W0l edpemed.vand then, a
enbodi nents by t||| i ng present

contact hole is forme by executing a dry etching step. This contact hole is employed so as

15 toelectrically connect the source wiring line 4311 to the second amorphous semiconductor

film 4209. At the same time, another contact hole is formed which is used to electrically

connect the holding capacitor 4313 to the second amorphous semiconductor film 4211.

; Also, another contact hole is formed in a terminal potion 4310, and this contact hole is used
to electrically connect the gate wiring line to the terminal portion 4310 (see Fig. 30A).

20 Subsequently, a transparent electrode film such as ITO (Indium-Tin-Oxide) having

a thickness of 110 nm is formed. Theréafter, since both a fifth photolithography step and

an etching process step are carried out, a transparent pixel electrode 4309 is formed (see Fig.

30B).

Next, in order to form a metal wiring line, both a sixth photolithography step and an

25 etching process step are carried out. A metal wiring line 4303 is formed so as to electrically

connect the source wiring line 4311 to the second amorphous semiconductor film 4209.

Also, a meral wiring line 4305 is formed so as to electrically connect the second amorphous
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enbodi mrent may be applied to a display portion of el ectronic devices shown
in the enbodinent 12 77 [ Enbodi nent 14] The enbodi nent 13 indicates such
an exanple that the transm ssion type sem conductor display device can he
formed by perform ng the photolithography steps six tinmes. In accordance
with this enbodinment 14, a reflection type sem conductor display 5 device
may be manufactured by executing photolithography steps five tines, the
nmethod of which is indicated in Fig. 31. Since nmanufacturing conditi-ons of
thi s enbodémimondgaroafibn 6Bt hicndd teemsparenspirg edaceiode 4369+ Absonmmetaotitng hige
condition of Fig. 30A in the enbodi nent 13, only different manufacturing
steps wi | H3Re iskpmail sedsas destcrienlly: conneethidy) wpniseaigne oist slsarreRatt 389 e tians
10 correspoEPing to‘Fi%: 30A are indicated by thg sane reference nuneral s.
First, afheking&apacior #3ddr i Aocanngel wirng it §308palaraegpraisniyekesrically
accordance with the epbodiment 13, a netal Wi | ine 4402 is formed by
execut i ngCBBTt“FFtttéﬁ"egaftFF ROt Bt it%%@?%ﬁ&}%&{d-gﬁ%iﬂtﬂ#fgﬂlé«e %P%d;%@égéﬂ
step. This netal wiring |ine 4402 is._enploye 0.as.,tqg electrically ..
Connect’ t REEGHIDE THtFTtg? P bedhfgyeryily 1?3%@@&@&&%3%&&’&%& giiclinesd of 50
sem conductor fil 09. t.he. sane .t,i ne ixel electrode 4401,

formed. FUfH %P%Z% ”i@&?‘ﬁf@rh%%%meﬁﬁoﬁoﬁémﬁﬂ% %ﬁ‘%ﬁ%?ﬁ%e@@ ically
connected to the termn portion is forned Fi 1,B). i hce.the.
Sbove- descr | bit i BITRT fosgRapg et Ba e R ihPRG e e g icy ey B
reflectio hC - di spl j N0y ' S
const it ut Sy SE 1o QbR e A AR AR L H 2
pl ated, thepy t HyREpPEYShicRQLLA A3 d41 G t he
hol di ng cE%Qg?Fﬁ?ﬁﬁﬁgéggﬁg&ggﬁgﬁgﬁgmyﬁgﬁgggk%kgﬁp h%(;rt}con-l4310.[1 §b, t he

o ST R o R SSSR S et g oAt g
in the 25, &mBecHdiBity steds for the above-described manufacturing method of the embodiment
13. That is, after the metal wiring lines are formed, the transparent pixel electrode such as
ITO is formed. As a result, it is possible to form either the metal wiring lines or the
transparent pixel electrode such as ITO in the rbéginning of the manufacturing step. |
15 Since the above-described photolithography steps are carried out six times, the
transmission type semiconductor display device can be manufactured which is constituted
by the source wiring line 4311 on which "Cu" is plated, the TFT 4312 of the inverse stagger
type pixel portion and the holding capacitor 4313 thereof, and the terminal portion
4310.
20 It should also be noted that such a TFT which is formed by the activation layer by the
amorphous semiconductor film in this embodiment has a low field-effect mobility, namely
the mobility of only 1 cm?/V sec could be obtained. As a result, a drive circuir for displaying
an image is fabricated by an IC chip, and thus, the drive circuit IC chip is mounted by way
of a TAB (Tape Automated Bonding) method, or a COG (Chip On Glass) method.
25 Also, the module manufactured in the respective embodiments by utilizing the present

embodiment may be applied to a display portion of electronic devices shown in the

embodimenrt 12.
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[ Enbodi nent 151 78 In the enbodi nent 13 and the enbodi ment 14, the plating
process step is carried out after the first photolithography step has been
performed. In this enbodi nent 15, a plating process step is carried out
after a fourth photolithography step has been perfornmed, which wll be
described with reference to Fig. 34Ato Fig. 36C. 5 First, a sem conduct or
di splay device is manufactured by enpl oying a substrate 4900 having a
light transm ssion characteristic. As a usable substrate, such gl ass

subst r at es Uagbodigranimhtbor osi | i cate gl ass and al uni na borosilicate glass
maybe enpl oyed, ggich are typically known as #7059 glass and # 1737 gl ass,
manuf act ured by '€8rehgdinielt Bhondigawsbeichare examplnghar Ichgrarsmansm sgion
characteristic known as a quartz substrate and a plastic substrate 10 may
be enpl oyetfASCRANHE “Elabgﬂ‘é%‘ gan b foamed by padoeringshy ahelithostalwet: ower
an entire surface of the above-expl ai ned bstrate 4900, a first .

li t hogr aphf}“?f'egni%c‘&rgFP?%Hl is emboadmept ir%szquﬂéfc?“é‘ii REY, semyirpngycror display
unnecessar ortion is. r ved, by way .of an etchi ng process operation, soO
that both S FrnEaY e B A BL Y 15aluny RBfR OBty e tvE A Hie Mot
gate el ectrpdes;4903,.and, 4904, .. 15 hol di ng capacitor 4905, and term nal
4901) are ?d?ﬁ%glf’ gxff%?‘gﬂﬁay The above-described wiring |ines and

| ectrod . t d f terials,. of h el t | ect ed
From T Ta. Vo ovbaes e Rptpo O PR gl Bl PR R bl arne
I ts, 4. Whi cont aj t boye- d i bed ts.

Fur thor nors, 81 aFHURaNG RN B Ble. EA KR SRRCATER, Do PRBrirents,

W Vo, O, NufalQurRloWidbs égli Be ?{Ffﬁi &34 ?dlfo%.ﬁ iIE ?rFBdgH B NG ARG 0d tl}aﬁ portions

above- expl ai ned el effent’s, plural sets o contai ni ng

above- explaichagi Sl AFRILS: ToX REiRHALKEH, 8% LS ARLEUIAGuglisLese W 1ing

| i nes and el ectrodes. Next, an I nsul at 490 orned over an

entire surfaceirsWateert rihhiEQ0riAk Eoddon ST SHPLANEG §§cOTnhH§1%e with the
insulating film a thickness of this insulating filmis selected to %e 50

25 to 200 embpdifesf €330k YmedahiwirihBSh@t4400 fsi fgnRavbnaxdcddiL baes shef R0
nni is formed. It should be understood that the gate insulating filmis not
linmted tghobelithofiaphipsphnd de: dithify pRittssdy. This metal wiring line 4402 is employed
so as to electrically connect the source wiring line 4311 to the second amorphous
15  semiconductor film 4209. Arthe same time, a pixel electrode 4401 is formed. Furthermore,
another metal wiring line 4405 which is electrically connected to the terminal portion is
formed (sec Fig. 31B).
Since the above-described photolithography steps are carried out five times, the
reflection type semiconductor display device can be manufacrured which is constituted by
20 the source wiring line 4311 on which the metal film is plated, the inverse stagger type TFT
4312 of the pixel portion 4314 and the holding capacitor 4313 thereofT and the terminal
portion 4310.
' Also, the module manufactured in the respective embodiments by utilizing the
present embodiment may be applied to a display portion of electronic devices shown in the

25 embodiment 12.

[Embodiment 15]
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be manufactured by enpl oying such an insulating filmas a silicon oxide
film a silicon oxide 79 nitride film and a tantalumoxide film (see Fig.
34B). Next, a first anorphous sem conductor film 4907 having a thickness of
50 to 200 nm preferably 100 to 150 nm is fornmed on an entire surface of
the insulating film 4906 by enploying the known nmethod such as the plasm
CVD net hod and the sputtering nethod. 5 An anorphous silicon (a-Si) filmis
typically forned, while having a filmthickness of 100 nm (see Fig. 34B).
Next, a second larbe pmbadinsentildendubt embodibmend 908 he phtraignirtg:sonep is carricd out
conductivity type (either n-type or p-type) inpurity elenment is forned,
whi | e havi rigtea fg‘hf”éskﬁ‘b@Ef:ﬂlélfmfn’zwplwcﬁt‘aiohasrhenn pEtfernsat dm dhiammbpdiausic 15, a plating
sem conductor film 4908 containing the inpurity elenent 10 capabl e of '
appl yi ng orEOEGh GBS SATTig pypityra foneh photglishography: ttypbys e nfierfvedcdny bl

entire surfgce py enpl oying the known_nethod such as the plasma CVD net hod
and t he sMﬂﬁ@r&ﬁﬁ%@%‘lﬂFng’f‘FnF‘hF%Flén%ﬂitﬁargiﬁ- J6While a silicon target into

whi ch phosphor has been added |s enpl oyed, fhe second anorphous

seni condlict or #rﬁ%aAf@%OE@HF%rﬁfSH yRgich is mymefac twst bt gmplogme atsulsteate 6PAR d
(see Fig. 34B). 15 Next hot or esi st _.masks 4909 and 4910 are fornmed by way
of a secon av}ﬁ’h’o:{ l?tt%%‘bsfrgbsllﬂf‘ gi“’éi‘)c,[eﬁsrﬂ‘f' t"?‘téﬁ,“s%meﬁ EEES SHEY glssy substrates as

t hereof is by way, of an, etching,process operation so as to forma
source W ribéggﬁ:%%go%]{?fglﬁf af‘ﬁéiué?‘% ?fé’g‘rll‘g‘t“ﬁé’ SS gy qﬁfgp*e%ﬁwh@ﬁaﬁ@wwn%t
etching ne Lik.chi od is emplo ee Fig. .34C) . 20 In
this etchi ?%88%%‘8{%,%ﬂfﬁyrég%ﬁgdgﬁéﬁf”?‘oé‘awaﬂa%tgéﬁﬁ% ﬁ’&fﬁ}&?{a 0 ﬁvéh A R
the firstpamnphg i film 4907 are sequentially etched at a
bl'ace. of hel  Raa MeHEr R E ARt Reehuis RN 298 o SR E s E BT sttt phous
sem conguc [ 3, ' anor phous sem conductor film 4911 are
formed in gﬁ%ggcl;égﬁiﬁllg of S?%gdtﬁ)él}%?;t%géti on 5114. Also, both the second

amor phous  seni A@c@ﬁ'ﬁ%ﬁdu&ibéﬂl@%@% BRfed RSef hﬁ%:tnéﬁ@%r%k%uﬁ tth%%b%%g!eg pgugt or

film 4907 are forned in a hol ding capacitor 511 , after the resis

- masks  4909%eetart949001aY firdedRRoGEIRY Sidp i@ chiteddout, a resist mask is formed, and an
unnecessary portion is removed by way of an etching process operation, so that both wiring
lines and electrodes (namely, source wiring line 4902, gate electrodes 4903 and 4904,

15 holding capacitor 4905, and terminal 4901) are formed (see Fig. 34A).

The above-described wiring lines and electrodes may be manufactured from materials
of such an element selected from Ti, Ta, W, Mo, Cr, Nd, of an alloy which contains the
above-explained elements, or of nitride which contains the above-described elements.
Furthermore, plural sets of these elements which are selected from Ti, Ta, W, Wo, Cr, Nd,

20 plural sets of these alloys containing the above-explained elements, or plural sets of nitride
containing the above-explained elements may be stacked as the materials of these wiring
lines and electrodes.

Next, an insulating film 4906 is formed over an entire surface. While a silicon nitride
film is employed as this insulating film, a thickness of thié insulating film is selected to be 50

25 10 200 nm. Preferably, chis insularing film having a thickness of 150 nm is formed. It should
be understood that the gate insulating film is not limited to the silicon nitride film, bur may

be manufactured by employing such an insulating film as a silicon oxide film, a silicon oxide
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phot ol i t hography step is carried out, and a resist mask 5001 is forned, and
al so an 80 unnecessary portion is renoved by way of an etching process
operation, so that both a first anorphous sem conductor film 5002, and
second anor phous sem conductor filns 5003, 5004, 5005 are formed (see Fig.
35A). Next, after the above-described resist mask 5001 is noved, a first
interlayer insulating 5 film5006 nmade of a silicon oxide nitride film
havi ng a thickpess of 150 nmis fornmed by way of a plasnma CVD nethod in
such a nanﬁ%?“@ﬂﬁﬂ“?ﬁﬂé‘@FF%%mﬁﬁﬁ@ﬂﬂayﬁﬁiFﬁséﬂﬁting fil m5006 may cover

e e A B8, S S a2 Al B ol on S dn,
R R R R i L R Tt
i< embodf MERTIN HE KRR sbeh sihhg e IS eaebarsl e avaer peces
ek T T e A e

furthernor [ ic mterial my be selected. Thereafter, while a 15
fourth phoﬁa &g%gg’rpggﬁg step is carried out, a resist mask 5007 is formned,

and then, both S S I L | ilmand the segond.
Mterlayer | nanareag  rRiam ROy eI S00q oo AR I8 SRR Yipi e
5111 and t 03 nal.- ROLL : . a cqntiact e d
Formed whi Cr 18 "L aBE oF BYPaThewA ploRlche ITRNER with M LARAR B EHT,
the secongdma ! i | i%hi - . PN
s 5101 g e e Rl 4o R oo 2 e

term nab paipabibebblikyoRX&aMlEAGirRryRk itng aggﬁﬁ_%@r@mrﬁ.@d(ﬁ%c Eiqgﬁ m

36A). In this enbodinment, simlar to the enbodi men as the netal
Ag, Au, Crsurfage BN emBloyird clah knalvhome @fodt irEeaseHRIMBALSA n@}(/[bemgﬁﬁh € the
e

Also, simlar to the enbodi nent 13, each of the above-describ
manuf act urspegreriag nerhbddén tsis E@bbdinecht byhild@tilitoh the:cph@t WRghphessasuShep,

the source wiring lines of the pixel portions are connected to each ot her
by using vieenrmgded isesndoyeds thesebmobamophoes gotientduates film 4908 containing the n-
type impurity element was formed (see Fig. 34B).

15 Next, photoresist masks 4909 and 4910 are formed by way of a second
photolithography step, and then, an unnecessary portion thereof is removed by way of an

~ etching process operation so as to form a source wiring line 5111. As the etching method
in this case, either a wet etching method or a dry etching method is employed (see Fig.
34C).

20 In this etching step, while the second amorphous semiconductor film 4908 and the
first amorphous semiconductor film 4907 are sequentially etched at a place other than the
resist masks 4909 and 4910, both_the second amorphous semiconductor film 4913 and the
fist amorphous semiconductor film 4911 are formed in a TFT 5112 of the pixel portion
5114. Also, both the second amorphous semiconductor film 4908 and the first amorphous

25 semiconductor film 4907 are formed in a holding capacitor 5113.

Next, after the resist masks 4909 and 4910 have bheen removed, a third

photolithography step is carried out, and a resist mask 5001 is formed, and also an
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to each other. Also,, the wiring |lines which are used to connect these
source lines so as to 81 becone equi-potential may he cut out by |aser
light (CO2 |aser etc.) after the plating process operation has been
acconplished, or may be cut out at the sanme tinme when the substrate is cut
out after the plating process operation has been conpleted. Al so, a
short-circuit ring nmay be fornmed by u3|ng t hese MArlng patterns.

Sub tl t el d f h | ndi T
mavi g a gt IPAGTR s ROPE bOM R sHER BT G PR 1%%%&“%
photol it hogfrﬁptrﬂ)lﬁoﬁt ﬁ.ﬂn@gﬂi ?z%l@g(:?g@? a%ﬁ%ggc%s 'Sartngppl%qlgé%rg;cgmmg(tpr tﬁ}nﬁb 30

transparent pi xel ectr od or med“{sed

to forma mgipal s9hg LRGoI Qe oL i xth photolithography step and an 10
etching process step a?e‘ba&??ed %%?§ A nmetal wiring line 5105 is forned so

as to el ectricaldy afe@mneMovt IR SHG AF‘HWHHSQQOM P%&le&h{ Pmttprgalyggﬁmgﬁ[mu

anor phous sem conductor fil m 5003.

formed sp #8mtIV0BIneLterdf s ailik B or
£11m 5008 to the transparent” %?95%2“1%@?‘9%5%95959@5'%*98*”?30 RET FRNRE} Sy

line 5108 of 8 pfaomaEN Boncibod @ sakB & ifdreal Hhac aqglﬂé%téﬂnﬁ& {néﬂaaﬂs R 5@0&@5
el ectrode 5103 to the 15 holding capacitor 5113. Also, a netal“wring he

5104 is foroee thesasce airlgdaieridal the TEPHNETSH thh ﬁ1@§§)&t%|n€5qtlf}9qﬁl th@ holtfing
terminal portion 5110. It should also be noted that as the netal wring

mat eri al , aapdciokbd13 &yelid. 36B).nmade of both a Ti filmhaving a thickness of
50 nmand an Al-Ti alloy filmhaving a thickness of 500 nm may be used
(see Fig. 36C)Nekn a dveombirhedayfoinsmbnirfzefd uF008ghd ey s ehickaadudtios .o, spliay
device shown in the 20 enbodinment 15, the netal wiring lines are forned
after tlRe tcemesppader aplotglmehlemlatmgemswcﬂal masle |6f Qcirdicf resined foriddob@la first
nunber of photolltho phy steps by which such a sem conductor display
device is HHRUREE sk naéhﬂ60®gm@d¢9f@qhahlmmdchendwﬁhm Imuhisem lefdimbes ehe
phot ol i t hogr aphy. steps for the above-descri bed nanufacturlng met hod of the
enbodi ment ©TeaBic mﬁ‘dﬁﬂn& magg¢riad imadeeok; nﬁé‘{eaacrxhcnieﬁg i s¢leered e thosensad intrelayer
such as Ois farned. As aresult, it is

transparent er f §§¢§4g§

poss: bi o ¢ GRBRAE 6 E0S T AGemBEarbwpalr AR FHbEegkery baaraisyat wribe pistele

el ectrode such.?s |, TO i,n the begjnning of the nmanufa turlngrste
material,”"and furthermore, an“inorganic material may be selected. “Thereafter, while a

15 fourth photolithography step is carried out, a resist mask 5007 is formed, and then, both the
first interlayer insulating film and the second interlayer insulating film, which are formed
on the source witing line 5111 and the terminal portion 5110, are removed. Also, a contact
hole is formed which is used to electrically connect the holding capacitor 5113 to the
second amorphous semiconductor film 5005 (see Fig. 35C).

20 Next, Cu films 5101 and 5102 are formed on the source wiring line 5110 and the
terminal portion 5111 by executing a plating process operation (sce Fig. 36A). In this
embodiment, similar to the embodiment 13, as the metal film, Ag, Au, Cr, Fe, Ni, P, oran
alloy of these elements may be employed.

Also, similar to the embodiment 13, each of the above-described manufacturing

25 methods is featured by that in the plating process step, the source wiring lines of the pixel

portions are connected to each other by using wiring lines so as to become same potentials

to each other. Also, the wiring lines which are used to connect these source lines so as to
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Since the above-descri bed photolithography steps are carried out six tines,
the 82 transm ssion type sem conductor display device can be manufactured
which is constituted by the source wiring line 5111 on which "Cu" is

pl ated, the inverse stagger type TFT 51 12 of the pixel portion 5114 and

t he hol di ng capacitor 5113 thereof, and the termnal portion 5110. 5 It
shoul d al so be noted that when the sane netal as the netal wiring line is
used in the pixel electrode, a reflection typ em conduct or. devi ce may be
formed by g%?égﬁ‘t‘lieﬂl;i"?‘ﬁfé““ﬁm%\bﬁ’q Ct‘ﬁ@@F'é*b‘Hﬁi”élg%ﬁo(zéi et picdter digplpang procese
enbodi ment 13, the drive circuil ﬁonstru ted of the ICchipis nqinted

al so in thiPEHEBHRHrET ageoapLdedt peman BEiFut AHME A i etMenv barethesspeeate ve

enbodi ments_by utilizing,the resent enbodi nent nmay b plied to a |
oo by pord ittt R e BEGR BBt aBTB A P B st o Reh b Circut ring
[Enbodinengn16%3ep,$g%)aboge-descrjbed enbodi nent 13 to enbodi nent 15, the
seni conduct®F devids Yi’g‘“echFﬁés"b‘&Han‘bmgﬁch sem conduct or devices that the

TFT of i ion i - K |
A T N B R T R
el oo AR 0GR THLBRRES 4P i BB e

with reference to Fi to , a sem¢c
device is & | I i . P Jight:
Canani soi GRBLIARL HoBEhs B pRPLAHE OB RURSHE G h o Mcucfl S S8 rfled | ¥E g

as bariumsgpyosilicate glass and alum na borosilicate glass maybe
enpl oyed, which are typically known as #7059 gl ass and # 1737 gl ass,

manuf act ur ed bWeQBIROREr I fornSlt e KRS linatR th RN PhécolitigiratH, ARSI ES4PN

=]

characteristic known-as a quartz substrate and a plastic substrate may be
enpl oyerd agichny fretess yRptai@t fried ouf A @feral veiBiRg UGE b YES k 8MBled s of @5 MBErRYBY

an entire surface of the above-explained substrate 5200, a first
| i t hogr aphyostep the seate wadn®iihe 5411 astlsd scrvsk ahorflorsenicanduddr film 5003.
Also, a metal wiring line 5107 is formed so as to electrically connect the second amorphous
semiconductor film 5005 to the transparent pixel electrode 5103. Also, a metal wiring line
5108 is formed so as to electrically connect the transparent pixel electrode 5103 to the
15 holding capacitor 5113. Also, a metal wiring line 5104 is formed so as to electrically
connect the gate electrode to the terminal portion 5110. Itshould also be noted that as the
metal wiring material, a stacked layer film made of both a Ti film having a thickness of 50
nm and an ALTi alloy film having a thickness of 500 nm may be used (see Fig. 36C).
In the method for manufacturing the semiconductor display device shown in the
20 embodiment 15, the metal wiring lines are formed after the transparent pixel electrode such
as ITOis formed. A total number of photolithography steps by which such a semiconductor
display device is manufactured as follows is equal to the total number of these
photolithography steps for the above-described manufacturing method of the embodiment
15. That is, after the metal wiring lines are formed, the transparent pixel electrode such as
25 ITO is formed. As a result, it is possible to form either the metal wiring lines or the
transparent pixel electrode such as ITO in the beginning of the manufacturing step.

Since the above-described photolithography steps are carried out six times, the
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83. unnecessary. portion is renoved by way of an etching proceés operati on,
so that both wiring lines and el ectrodes (nanely, source wiring |ine 5202,
gate el ectrodes 5203 and 5204, hol ding capacitor 5205, and term nal 5201)
are formed (see Fig. 37A). The above-described wiring |lines and el ectrodes
may be manufactured frommaterials 5 of such an el enent selected fromTi
Ta, W M, C, Nd, of an alloy which contains the above-expl ained

el enents, or of nitride which contains the above-described el enents.

Fur t her nor erapiMiFsn gee sewfcondegier diselhmdesicobirche axeubeteod atidhrionortitui®d,
W w, C, Nd ~pluraL_séBs of these alloys containing the above-expl ai ned
el ements, dv hegpaice sdring bne ji | F pawhidokidiinlngd: He wyevesegmraypedFT 5112
el ement s na%ﬁge st acked as the materials of these wiring 10 |ines and

el ect r odes. O X PIXCHRRTHOR “dh4 i shsboldingrapanivr Rd i3 dheresf| sndsbogemmiaal prrred
on both a ﬁﬁﬁhce wiring line 5202 and a term nal portion 5201 by executing
a plating od (see Fig. 37B). By coating the source line with the
copper film 5206, the wiring resistance can be decrepsed and it is _
possi bl e§ to | oab#lq%ia%vw%eﬁ i Brfh%?arf“l’ng‘ea%ﬁs}ﬁlf f/?“t"r%{i“émﬂéﬁme is used in
advant ageoug when 15 the diagonal size.of the pixel portion ceeds 5

i nches ina§§%8ﬁed§e?ﬁ%ﬂ%8ﬁgf 88H§ﬂﬁﬁ?W&W“dBQE§Bﬁvﬁ9"Fﬁée&PFFﬁéYFé§F§F§ﬁEE
becomes si gpi.fl i .gel. size display. In particular, this is
advantageo%@o&ﬂgﬁglﬁgﬂﬁg?bﬁggaégﬁéist of Ti, Ta, W M, C, Nd, an alloy
thereof or a mihid - : ' li t. .i's enpl oyed
as the netal flg' n{l équdtft?ée?rﬁa ?l\‘r:}gﬁ[/?ﬂigéa%é &é@‘%é‘?ﬂﬁf?g“gf?‘%lr AP BTy e
these el emgpbs, PRY eRBBIRLQYED as this 20 netal film In this enbodi nent,
Cu is enployed as the netal film Aternatively, Ag, An, C, Fe, N, Pt,
or an glg oy of theﬁ%o?ﬂﬁ:"ﬁﬂ&iﬁe'%&&tﬁ%li9¥ﬁgr<§5eétWe%l1%ggrlaer§nﬂ% %g}_mi’ﬁ&iﬁg.’th(,

simlar to the enbodi nent 13, each of the above-- descri acturi nEg

met hods | sﬁf@aﬁw@m&mehb%y b8 ap R dRbAldidyBRESS Bf SE&Ronit NEViISQULEEN%A thOY
lines of the pixel portions are connected to each other by using wring

lines so asmbodbegeMe. same potentials 25 to each other. Also, the wiring
| i nes which are used to connect these source lines so as to becone
equi -potential may be cut out by laser light (CO |laser etc.) after the
pl ating process operation has been acconplished, or may be cut out at the
same time {#rebodimensubktrat e
In the above-described embodiment 13 to embodiment 15, the semiconductor devices
15 correspond to such semiconductor devices that the TFT of the pixel portion is made of the
channel-etched type. This embodiment 16 corresponds to such a semiconductor device
that a TFT of a pixel portion is made of a channel-stopped type, which will be explained
with reference to Fig. 37A to Fig. 39C.
First, a semiconductor display device is manufactured by employing a substrate 5200
20 having a light transmission characteristic. As a usable substrate, such glass substrates as
. .barium borosilicate glass and alumina borosilicate glass may be employed, which are typically
known as #7059 glass and #1737 glass, manufactured by Corning Inc. Such a substrate
havinga light transmission characteristic known as a quartz substrate and a plastic substrate
may be employed as another substrate.

15 After a conductive layer is formed over an entire surface of the above-explained

substrate 5200, a first lithography step is carried out, a resist mask is formed, and an

83.




84 is cut out after the plating process operation has been conpleted. Al so,
a short-circuit ring may be forned by using these wiring patterns. Next,
an insulating film5207 is fornmed over an entire surface. Wiile a silicon
nitride filmis enployed as this insulating film a thickness of this
insulating filmis selected to he 50 5 to 200 rim Preferably, this
insulating filmhaving a thickness of 150 nmis fornmed. It should be
understood that the gate insulati ng filmis not limted to the silicon
nitride filwgndsgesamagortibe wramuivad burerdofnn @npingprengssyeham, sndul dbilngirfrig m
as a silicon OX|de f|In1 a silicon oxide nitride film and a tantal um

oxi de fil mifreseny glecaodys (myaxdy, beznrcanmrpllgdus SHM, condulct woddsi 3035208 5204,
havi ng a th@igness of . 50..to 200 nm Freferabl 100 to 150 nm is forned
on an entir U‘réf‘"ééé“b‘fr YRe: ?%Eﬂf@tﬂméz@ Y 4 Szordoljee BapioYyl-ng t he known
met hod such as e %Yalﬂﬂfld and e sputtering nethod. An

anor phous silic "Si SEYCH WiEng B?Sé’é’ldl“iecf@ﬁiﬁﬁa%}a‘/ b\hmlﬂéuﬂﬂawfﬁéﬁamfmﬂmrﬂb

t hi ck f. 10 t ks 5301 d 5302
are forn doorf)?”&gﬂnéff‘efég@;&@ﬁ&dé mﬂﬁ&%@ Lot gp g?ﬁgr\’hlﬂéﬁof?tgﬁb the
operatt on 2609 it HERERy ok SR b%m%’é‘y@%hﬁ‘?;@e T T A,
ol Q'yZdC?se’fﬂErm shFeers] of%ﬁgg%g@ﬂfegg Rhae Sk b Poltatar Whoe Cr. N,
d d.at t

e AR S AL AR a8k
du f| | m.5304
a

TFT 5412 of, ng‘ﬁ%g{ggﬁg ag&;g.g méﬁ%%},&?{gmr Qﬂggé d 3E(Me SRNE {13 guf%uﬁé{}r ng

is formed in a I ng capaci Suc i fis Ul

a thi cknres $inpd a&@@le&&oégo nmis formed on an anor phous sem conduct or |ayer
5303. This insulating filmis nmade of either silicon oxide 25 or silicon

nitride. In Fi §ex3SfochSECATmi 191! Ald zﬂ%thé}yﬁ% ?111535@@981@9 2308 WLGH 3 source

constitute channel protection filnms in a self-alignnment manner are med
by way of afiRXRRSSTW al P&eSInAPBFaH DI bikkb&utm¥e JhGY mehRKROSEY. jmm

the rear surface and the gate electrode is

By coating the source line with the copper film 5206, the wiring resistance can be decreased
and it is possible to lower the power consumption of the display. This is advantageous when

15  the diagonal size of the pixel portion exceeds 5 inches inasmuch as the power consumption
caused by the wiring resistance becomes significant in a larger size display. In particular, this
is advantageous when the wirings consist of Ti, Ta, W, Mo, Cr, Nd, an alloy thereof or a
nitride of tﬁeser elements. In this embodiment, Cu is employed as the metal film.
Alternatively, Ag, Au, Cr, Fe, Ni, Pr, or an alloy of these elements may be employed as this

20 metal film. In this embodiment, Cu is employed as the meral film. Alternatively, Ag, Au,-
Cr, Fe, N, Pt, or an alloy of these elements may be employed as this metal film.

Also, similar to the embodiment 13, each of the above-described manufacturing
methods is featured by that in the plating process step, the source wiring lines of the pixel
portions are connected to each other by using wiring lines so as to become same porentials

15  toeach other. Also, the wiring lines which are used to connect these source lines so as to
become equi-potential may be cut out by laser light (CO, laser cte.) atter the plating process

operation has been accomplished, or may be cut out at the same time when the substrate
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85 enpl oyed as a mask. Next, such a doping process step is carried out in
order to forman LDD (Lightly Doped Drain) region of an n-channel type
TFT. As a doping nethod, either an ion doping nethod or an ion inplanting
method is carried out. Phosphorus is added as an n-type 5 inmpurity, and
while the second insulating | ayers 5305 and 5306 are used as a nask,
inpurity regions 5307 to 5309 are forned. Donor concentration of this
region is selected to he 1 x 1016 through 1 x 1017/cnB (see Fig. 38B).
Next, a fi ristudmireftkayerplingupratésngpéiatioh hadieomdenpddred Bidol £Hvroxiregir ring
nitride filmhaving a thickness of 150 nmis fornmed by way of a plasma CVD
met hod i n sumhbafimmeddy wingtthédeiwirind @afterrst i nterl ayer insulating filmb5311
may cover the source wiring line 5411, the TFT 5412 of the pixel portion
5414, and the Médxdi myinc@pacyd filon 5BALB (reed dviegan 388Gy sulllext ,\Whilsesitindn nicride
interlayer insulating film 5402 having a thickness of 1.6 m which

cor r esponddilmgs emplowedad this insulfang o, pabiekieds ofddeineflades §in i selesied td be 50
formed on a first interlayer_insqlaping film 5311 made of a silicon oxide
nitride ¥i ltedOP pr Hirefeeabbo dhismnlating &l Baving anhickngss of B0 my isrfarneed. dr shmdé

of the acrglic resin is selected as the second interlayer insulating film
Al t er nat i veryndssigadihgethermate msulptirgfilenis noe lievigst o9 g aliconmdtrsieddmi, bur may
material, and furthernpre, an _inorganic naterjal may be sel ected. ,
Ther eaf t er f%emr}lléacamggwﬁmp?w wcgtaﬁcs@s*%mg fjéﬂ’é’é ajs lcﬁ’éf’?‘idécﬁg@u% siligpry @ifle t
mask 5401 is foryyed, and then, a , contact_. ho is formed by executing a dry
et chi ng stQﬁpd?ﬁﬁe’@%ﬂ?&ﬂﬁaﬁﬁm8x¢§%®ﬁﬂﬁ3ﬁ§8“tﬁnas 20 to electrically
connect the soyrce wiring,line 5411 .to th hous sem,cond or film
5307 at the SNt OgUn S L g e Bt 370 PPBRRaGTER ol S0 B

el ectrical l conn t hol di capacitor .5413.to anoy pho ,
sem corfucpisferBinfahup B0 A3 PtpEdRREH Bhrritrks cL M ARBIHREE tim 2207 by
term nal potien.5410, S COoRtact ' e rical |y
connect  herg Rt kaB0hahBa SR The WRklh YR BRG B GRS LNGRY Hadny!
25 Subsequent ] fel ] 1Q ¢ . o

(i um i ool SEARIESD (Rhiae bRy Fpide WHRe Ao il hiclncsy of 100

since bothng {kE Efy Bhojol i thography step and an etching process step are
carried out, a transparent pixel electrode 5403 is formed (see Fig.

Next, photoresist masks 5301 and 5302 are formed by way of a second
15 photolithography step, and then, an unnecessary portion thereof is removed by way of an
etching process operation so as to form a source wiring line 5411. As the etching method
in this case, either a wet etching method or a dry etching method is employed (see Fig.
38A).
In this etching step, while the amorphous semiconductor film 5208 is etched ava place
20 other than the resist masks 5301 and 5302, an amorphous semiconductor film 5303 is
tormed in a TFT 5412 of the pixel portion. Also, the amorphous semiconductor film 5304
is formed in a holding capacitor 5413.
Next, such an insulating film having a thickness of 100 to 200 nim is formed on an
amorphous semiconductor layer 5303. This insulating film is made of either silicon oxide
25 orsilicon nitride. In Fig. 38A, second insulating layers 5305 and 5306 which constitute
channel protection films in a self-alignment manner are formed by way of an exposing

process operation, while the light is exposed from the rear surface and the gate elecrrode is
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86 39B). Next, in order to forma netal wiring line, both a sixth

phot ol i t hography step and an etching process step are carried out. A netal
wiring line 5405 is honed so as to electrically connect the source wiring
| ine 5411 to the anorphous sem conductor film5307. Also, a 5 netal wiring
line 5407 is formed so as to electrically connect the anorphous

sem conductor film5309 to the transparent pixel electrode 5403. Al so, a
nmetal wiring |[ine 5408 is forned so as to electrically connect the

t r anspar enemplovesl agparaskode 5403 to the hol ding capacitor 5413. Also, a
metal wiring line 5404 is formed so as to electrically connect the gate

el ectrode to thext sreh dadoniuy piogesssaaDis darrieshowd a aldsorhéormoaed DRalidslyt he
metal wiring 10 material, a stacked |layer filmnade of both a Ti film

havi ng a t@@&k Qé%mgfe%?ﬁ ringnehanmehnme T Ta) Aoy donipewdvichgithen i iordessgof
500 nm may bﬁmgfed ésee,Fi%._SQC). I n the nethod Lgr manuf acturi ng the

seni conducP§F SpPAyORyEPRBLEsSHbod it gasried gbdPhembhors, is pdednas an tibiieng

For mad 5 FORATO GG O FRCHOGEADRY S08p8S By Do R dnmask, (mpiricy

i duct 1 i devi j fact d |1 ows i | to. th
Fiig eI LT e e e N
manuf act ur od _of~it,hes i . That is, after the metal wirin
lines are Fg?%é'?Ehgé‘ﬂ}éﬁ§p§F%ﬁ$-g§§%| el ectrode such as 1TOis forned. )
ranspar et piselc 2EE MO L el RLTL b 351 pife FE Al G niedat hal g
manuf act ury CISRARLF 158 il 8 fSnld®y ARQYE ARSELIRAT RhAL Pl shﬁegglﬁzgqueég%ag@ﬁgar e

carried out six tines, ran ston-type sem conduct or evi ce

can be LER AL S I rGe: Wdsih i 1 on
R e G I e e T AR

portion S4k4h@pgel P60l 1A% KPRRAUIIGhg e gt ilob 8 £ 5ee 204 380§, term nal
portion 5410. 25 1t should al so he noted that when the same netal as the

metal wiring Nee, 4 SecenddnieaydrNBsuthong! filh 8907 BHing@d thefldn@st bfON6 P 8vhich
sem conduct or device may he forned by executing the photolithography steps
five timegorresponds to an organic insulating material made of acrylic resin is formed on a first
interlayer insulating film 5311 made of a silicon oxide nitride film. In this embodiment, the
15 organic insulating material made of the acrylic resin is selected as the second interlayer
insulating film. Alternatively, polyimide and the like may be employed as the organic
material, and furthermore, an inorganic material may be selected. Thereafter, while a
fourth photolithography step is carried out, a resist mask 5401 is formed, and then, a
contact hole is formed by executing a dry etching step. This contact hole is employed so as
20 to electrically connect the source wiring line 5411 to the amorphous semiconductor film
5307. At the same time, another contact hole is formed which is used to electrically
connect the holding capacitor 5413 to the amorphous semiconductor film 5309. Also,
another contact hole is formed in a terminal potion 5410, and this contact hole is used to
electrically connect the gate wiring line to the terminal portion 5410 (see Fig. 39A).
25 Subsequently, a transparent electrode film such as I'TO (Indium-Tin-Oxide) having
a thickness of 110 nm is formed. Thereafter, since both a fifth photolithography step and

an etching process step are carried out, a transparent pixel electrode 5403 is tormed (see Fig.
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87 Simlar to the enbodinment 13, the drive circuit constructed of the IC
chip is nounted also in this enbodinent. Also, while a liquid crystal
nodul e i s manufactured by enploying the technique shown in this enbodi nent
16 in accordance with the respective enbodi nents, and then, the 5

manuf actured liquid crystal nodule nmay be applied to the display unit of
the electronic appliance shown in the enbodi nent 12. As previously
described in detail, in the sem conductor device which is typically known
as the actiy#Bpatrix type liquid crystal display device, even when the area
of the pixel portion thereof is increased and the display screen is

enl ar ged, bett eNed, apblys: clapmhand@] vaald 12&:%0@: d’h@ﬁh}}hﬁ)t(’?lﬁgivéﬁlgﬂf%cﬁ\:(‘:#]&i’gn()f
C (0]

o,

the source wiring line of the pixel portion is largely reduced,

exanpl e, t hgchimggentesi nyeaticartiviayucbe, apell veal Imd Prosuchrded af ,Q;Etb%it%ﬁ‘ial[y
di splay screen, for exanple, a diagonal |line of 40 inches and a di agonal
line of 50 domekesthe\biitee winiegpinefsell ed teerhadipirRit schRvwadbhesnfiBessn7 ba Wt h
reference to liquid crystal displays, the present invention should not be
limted %o mbelvitng lthedrdp3 isdbridedypl Bys eleTiRalliGorpleesdtanidty BMisisOm i @ANLOG T
applied to an active matrix organi c el ectrol um nesence display device

(al so cal | ddmor¥&ripche Irghtpasenttpitaigledirogt 5903 eisa.e) medabivireeinel OS GBOWHAT
IS CLAIMED IS: 1. A nethod of manufacturing a sem conductor device

conpri si ng:Sofsiarisgtricaty gerreck ihetranspgatra pitebelerudde a#dP @ thertmildial cpaorcidoon
on an insulﬁﬁhng 5 surface;.fonnig? a metal coating on a surface of the
source |in@*dd 6Hoaaguephedring linhd40¢ds Aomerd sgsors Fonlectromly mgnaert the gate
insulating filmon the netal coating and the gate electrode; formng a
first anorpHEHOIELHt %FF‘dﬂ’d‘t“HrP“ﬁ“P'Fn?gho-t Heshorklals bogorad thpt 2otifeonpiangyidng

fs ?(r:g? d @?E}%@gga Siﬁi%nec g'ge?t rrnfrr:;zl} 10f %83*} :?JF [ tlilglgha%?ngn:; El’%c‘:)l?nelss@f%rolntn%/ am? :raln E—\qe
11 alloy film having a thickness of 500 nm may be used (see Fig. 39C).

In the method for manufacturing the semiconductor display device shown in the
embodiment 16, the metal wiring lines are formed after the transparent pixel electrode such
as [TOis formed. A total number of photolithography steps by which such a semiconductor

15 display device is manufactured as follows is equal to the total number of these
photolithography steps for the above-described manufacturing method of the embodiment
16. That s, after the metal wiring lines are formed, the transparent pixel electrode such as
ITO is formed. As a result, it is possible to form either the metal wiring lines or the
transparent pixel electrode such as ITO in the beginning of the manufacturing step.

20 Since the above-described photolithography steps are carried out six times, the
transmission type semiconductor display device can be manufactured which is constirured
by the source wiring line 5411 on which "Cu" is plated, the inverse stagger type TFT-5412
of th= pixel portion 5414 and the holding capacitor 5413 thereof, and the terminal portion
5410.

15 It should also be noted that when the same metal as the metal witing line is used in
the pixel electrode, a reflection type semiconductor device may be tormed by exceuting the

photolithography steps five times.
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form ng source and drain regions by etching the second anor phous

sem conductor film formng a first interlayer insulating filmon the
second anor phous sem conductor 15 film formng a second interlayer
insulating filmon the first interlayer insulating film form ng contact
hol es by etching the insulating film the first interlayer insulating film
and the second interlayer insulating film formng a pixel electrode on the
second interlayer insulating film said pixel 20 electrode conprising a
transparent el ggthiinde;thabghbb@miindg3 aht Urisé civd il agsiib el oeHRAU dig@lshyounted
connects the source line and a thin film transistor of a pixel portion, a
second Wi rialyg iwhhghnelelghencal |y connects the thin film transistor of the
pi xel portion and the pixel electrode, and a third wiring which

el ectrically cedngetsica liguolagelaaphdd it oananduirbébphxgbyiak elet rcoleiqu2bhivn A
met hod of manufacturing a sem conductor device conprising: formng a source
i ne, a gate teiseptr@@candtantecoilnate pahtihenegrcane embollatdmeg arslfeac ehe
formng a netal coating on a surface of he source line and on a surface of
the 30 % emmmiddctpertliongd cgstal arodubgman bermppliad toghd disphapninithel dneteddcronic
coating and the gate electrode; formng a first anorphous sem conduct or

fil mon thepplisneeabpwy initherembodiniang [ second anor phous seni conductor film
containing an n-type inpurity on the fjrst anorphous seniconductor film 5
formi ng sour ce/dREvdruhitaserfedin derpil dp s seicanslus ks dedcanbicpgugically known
sem conductor_ film formng a first iqterlaxfr_insulating filmon_the
second am@bmgc%\@n{l@mm@olﬁquuﬂ iCRy§fa display device, even when the area of the pixel

portion thereof is increased and the display screen is enlarged, berter displays can be

10 realized. Since the resistance value of the source wiring line of the pixel portion is largely

reduced, for example, the present invention may be applicable 1o such a large-sized display
screen, for example, a diagonal line of 40 inches and a diagonal line of 50 inches.

While the preferred embodiments have been described with reference to liquid crystal

displays, the present invention should not be limited to the liguid crystal displays. The

15 present invention can be applied to an active matrix organic electroluminesence display

device (also called organic light emitting display device), for example.
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formng a second interlayer insulating filmon the first interlayer
insulating film 10 form ng contact holes by etching the insulating film
the first interlayer insulating filmand the second interlayer insulating
film formng, on the second interlayer insulating film a netal wring
which electrically connects the source line a thin filmtransistor of a

pi xel portion, and a pixel electrode which electrically connects the thin
filmtransistor of the pixel portion and a 15 storage capacitor, said

pi xel el MHATIS CIMER4S: a netal. 3. A nethod of manufacturing a

sem conductor device conprising the steps of: 1st step of formng a source
line, a gate electrode and a termnal portion on an insulating surface; 20

2nd step of fprn | ine,. the gate
el ectrode, anic)f mtlﬂgtht%grolr%% or% %é L%%QH&IPCZ‘JF%W? F rlsnégfl rst anorphous
seni conduct or fokiniing arsothwe ]nmaui ghtiendedtddal and4§ Rerghiapl pértﬂ‘oﬁrdﬂ g ifsiaand

am)rphous eni conductor filmcontaining an n-type inpurity on the first
am)r 1 conductor film 25 5th step of form ng source and drai n

regi ons by et %ﬂ% r

formng a fi rfs?)t %ﬁ? gllgtrg@#ﬁlgatﬂpé %ﬁgg?? P?nﬁ%gngﬁﬁgyglégong An%ts Bﬁhce °

seni condiganoral pottion; 7t h step of formng a second interlayer insulating film
onthefirsthﬁntegnaé%/ O insulating film, 90 8th step of form ng contact
hol es by etc lfl’iSP’@fmS A oz ﬁ@iqtilh Gepting and thesgate elecpdesy er

insulating fi ;@Q)q, h step of
formng a rretﬂglpﬁlcoat ?ﬁ%agﬁ’ ?}ﬂg%lng¥%ﬁglﬂ§%’?t§gnﬁuutn?f%%n a surface
of ttee term rfahnpxywemn&ammﬁhoes egmivbnfioctor fidmacduitaifingedre aitypel émpurity

conprisin rans ent electrode gn the second interlayer 1nsulatin
fi rﬁ] SPthe ftlrst amgrp%ous semiconductor film; Y J

forming source and drain regions by etching the second amorphous
semiconductor film;
forming a first interlayer insulating film on the second amorphous semiconductor
16  film;
forming a second interlayer insulating film on the first interlayer insulating film;
forming contact holes by etching the insulating film, the first interlayer insulating
film and the second interlayer insulating film;
forming a pixel electrode on the second interlayer insulating film, said pixel
20  electrode comprising a transparent electrode; and
forming a first wiring which electrically connects the source line and a thin film
transistor of a pixel portion, a second wiring which electrically connects the thin film
transistor of the pixel portion and the pixel electrode, and a third wiring which
electrically connects a storage capacitor and the pixel electrode.
25
2. A method of manufacturing a semiconductor device comprising:
forming a source line, a gate electrode and a terminal portion on an insulating
surface;
forming a metal coating on a surface of he source line and on a surface of the

30 terminal portion;
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11th step of formng a first nmetal wiring which electrically connect the
source line and a thin filmtransistor of a pixel portion, and a second
metal wiring which electrically connects the thin filmtransistor of the
pi xel portion and the pixel electrode, 10 and a third nmetal w ring which
el ectrically connects a storage capacitor and the pixel electrode. 4. A
nmet hod of manufacturing a sem conductor device conprising the steps of:

1st step of formng a source line, a gate electrode and a term nal portion

on an insulati nﬁ)r@ﬁﬁéﬁ?ﬁéul%ﬁg@ﬂﬂn%}?cﬁe%et%l?oﬁ%ﬂ@aﬁd ﬁi%te%%ke qeatddyg _on a

surface of the source line and a surface e gate ectrode; "3rd step
of form ng an i nsumig st amergous kemirendiictonfitm ng thathsthengdile; el ect r ode;

4t h step of forming.an anorphous sem conductor fi.lmon the insulating film
5th step of for Eoﬁlgm%ﬁrsﬁceo n‘Hn?ﬁpE?‘hg F%CB?\@“%W Hﬁ’é CORBHPRS 38 TSBReCBIEEY or

20 film 6tdn GlaBsOimbphdi@nichidusiorimier | ayer insulating filmon the
anor phous sem conductor film 7th step of formng a second interl ayer

i nsul at ng fi | miganinge faurest ant ediaity ercgipmes ubat etehing | e 26c@td shegphofis

formng a p rode conprising a transparent el ectrode on the second
interl ayer@leﬁlg%(fnglth?ﬁo% I:‘al’m 9th step of formng contact holes by etching

the insulating ffotfingtdfirst iritellayer Msidtaypefilng BA WhAidc08d hidomiand SEIB%:O%.@?&BP
i nterl ayer f¥nsul ating film 10th step of form ng, on the second Interlayer

i nsul ating ™m a netal wiri ng 30 which electrically connects the source
line and a thin g t ' I xel rtign,. 9l d a pixel )
el ectrode conpri sﬁgﬂgaar%gﬁfh\%ﬂla R gwsg%:a;ﬁ?lgca V@Sr{ﬁgtclpge?gﬁg Wﬁﬁllﬁg?g it
transi g0or and dostingagatacthaies bpeiching fheensmithedtingané dirdGnlefagdrahsidting .
3 or 4 wherﬁin thf;1 netal, .coating is .

1im and the second interlayerinsulating film;

forming, on the second interlayer insulating film, a metal wiring which
electrically connects the source line a thin film transistor of a pixel portion, and a pixel

electrode which electrically connects the thin film transistor of the pixel portion and a

16 storage capacitor, said pixel electrode comprises a metal.

3. A method of manufacturing a semiconductor device comprising the steps of:
Ist step of forming a source line, a gate electrode and a terminal portion on an
insulating surface;
20 2nd step of forming an insulating film on the source line, the gate clectrode, and
the terminal portion;
3rd step of forming a first amorphous semiconductor film on the insulating film;
4th step of forming a second amorphous semiconductor film containing an n-type
impurity on the first amorphous semiconductor film;
25 5th step of forming source and drain regions by etching the second amorphous
semiconductor film;
6th step of forming a first interlayer insulating film on the second amorphous |
semiconductor film;
7th step of forming a second interlayer insulating film on the first interlayer
30 insulating film;
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5 formed on the source line and the termi nal portion by a plating nethod.

6. The nethod according to claiml1, 2, 3 or 4 wherein the netal

coating is

formed on the source line and the term nal portion by a plating nmethod

si mul t aneously. 92

10

16

20

25

30

8th step of forming contact holes by etching the first insulating film, the first
interlayer insulating film and the second interlayer insulating film;

9th step of forming a metal coating on a surface of the source line and on a
surface of the terminal portion;

10th step of forming a pixel electrode comprising a transparent electrode on the
second interlayer insulating film;

11th step of forming a first metal wiring which electrically connect the source
line and a thin film transistor of a pixel portion, and a second metal wiring which
electrically connects the thin film transistor of the pixel portion and the pixel electrode,
and a third metal wiring which electrically connects a storage capacitor and the pixel
electrode.

4. A method of manufacturing a semiconductor device comprising the steps of:

Ist step of forming a source line, a gate electrode and a terminal portion on an
insulating surface;

2nd step of forming a metal co-éting on a surface of the source line and a surface
of the gate electrode;
| 3rd step of forming an insulating film on the metal coating and the gate electrode;

4th step of forming an amorphous semiconductor film on the insulating film;

5th step of forming source and drain regions on the amorphous semiconductor
film;

6th step of forming a first interlayer .insulati_ng film on the amorphous
semiconductor film;

7th step of forming a second interlayer insulating film on the first interlayer
insulating film;

8th‘step of forming a pixel electrode comprising a transparent electrode on the
second interlayer insulating film;

9th step of forming comtact holes by etching the insulating film, the first
interlayer insulating film and the second interlayer insulating film;

10th step of forming, on the second interlayer insulating film, a metal wiring

which electrically connects the source line and a thin film transistor of a pixel portion,
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and a pixel electrode comprising a metal which electrically connects the thin film

transistor and a storage capacitor.

5. The method according to claim 1, 2, 3 or 4 wherein the metal coating is

formed on the source line and the terminal portion by a plating method.

6. The method according to claim I, 2, 3 or 4 wherein the metal coating is

formed on the source line and the terminal portion by a plating method simultaneously.
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